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PART- I 
(GENERAL SCIENCE) 


Q.1(a): What is solar system? Explain the characteristics of following 
objects of solar system: | 
e Sun 
e Jupiter 
e Mars 
e Venus 


Ans. 


Solar System 


. Solar system is the small part of our galaxy (Milky Way). “Solar system is an astrono 
consisting of sun, eight planets, interplanetary dust, interplanetary plasma, asteroids, 
and comets”. 


mical body 
meteoroids 


Select: 


—— Beyond - 


Our Solar System > 


200 | Jie = f 


erent 


r sus 





Our Solar System. 
Diagram of Solar System 


Features of the Sun 


(i) The sun is 4.6 billion years old. 

(ii) It has two temperature zones: 

(a) Chromospheres (inner zone) 15 million°C 
(b) Photosphere (outer zone) 6000°C . 

(iii) The mass of sun is 2 x 10°’ tons. 

(iv) Its density is 1.4 g/c.c. 

(v) Diameter of the sun is about 14 million km. 
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he surface of sun is nuclear fusion reaction in which Hydro 
i) The main reaction on t Ben ig 
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Death of the , n will go through a series of death st 
ent of its life, the su d will start burning its helium. Then es. Ih the i 


the last 10 perc nan 
° ae it will run short of its hydroge ‘ag and engulfing the planets as far bs Stn vi Y 
d into a red giant. d distended that it will lose more , as Mar by 


converte ae ollen an 
e Inthe next stage, It will beco i 20 hale ofi 
ET 


mass and will conve 


pi it will release energy fro 
the last stage, 1t W 
ae dwarf. All planets that will be presen 


me so SW 


rt into white dwarf. This stage will continue for a period of abo, 


m its outer layer, and cool. After that a! 
t in the orbit of the sun will freeze, will teen, 


g i he morning star 
(a) Venus is also called the evening star and the mo ; a : 
(b) Itis the brightest object in the sky after the sun an ge 
(c) Venus has derived its name after the Roman goddess o beauty. 
Its diameter is 12107 therefore it is called “Earth Twin Size” planet. 


(e) Venus has no moon. 
(f) It is the hottest planet with average temperature of +475°C. 


(g) Venus is wrapped with clouds of Carbon dioxide (CO3). 
(h) Venus is 0.787 Au away from the sun. 


(a) Its diameter is 6878 km. 
(b) It has two moons. Their names are Phobos and Deimos. 


(c) Itis 1.524 Au away from the sun. 

(d) It is a desert containing red dust and therefore it is called “Red Planet”, 
(e) Mars has the largest mountains and the deepest valleys. 

(f) Its revolution period is 687 days. 

(g) Average temperature of Mars is -20°C. 


(a) Its diameter is 143500 km. 
(b) It has 79 moons. 


c) Jupiteri 
a l ina Is the largest planet of our solar system 
S also called against planet due to its size | 


(e) Jupiter has 
Cloudy atmosph 
er l 
() Its revolution period is ie — Dii 


(g) Its average temperature is =123°C 
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Cosmology 7 . 
It’s a branch of astronomy that deals with the origin and evolution of the universe, Afte 
Hubble discovered in 1929 that the universe is expanding, many astronomers believed th r Edwin 
laxies are flying apart ever since. at it hag 


originated out of the Big Bang and various ga 
Q.1(c): Explain the terms Asteroids, Comets and Aurora briefly, 


Ans. 


Asteroids 
Asteroids are debris le 
from coalescing into one large 
e Asteroids are too small to re 
e Asteroids are also called planetoids or small planets. 
e Asteroids circle around the sun between the orbits of Mars and Jupiter. 


ft over from the formation of the inner planets, and that they are 
body by the strong gravitational pull of the nearby Jupiter. prevented 


tain any atmosphere of their own. 


Comets 


ae insae chi ee name from Greek word Kometes, meaning hair-like. A comet's head consists 
p of dust and gas. From the head flows a tail consisting of streams of dust and gas. 


è There are 100,000 comets in our solar system. 
Halley’s Comet 


Name after Ed , 
ieas, mund Halley, Halley’s Comet lastly appeared in 1986 and it will again reappear afte! 


In 1705, Halley stated 
every 76 years, y stated that the comets were seen in 1531, 1607 and 1682 and orbits the sun afi 


S. Mi es | | 
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The Auroras 
These are the luminous occurrences in high altitudes of both hemispheres. In northern Hemisphere, 
these are called Northern Lights or aurora borealis while in southern hemisphere there are known as 


‘aurora australis’. . 
The mechanism that produces auroral display is not completely known but they are seen in 
different forms like arcs, bands, patches, etc. 
Q.1(d): What do you understand by the terms solar eclipse and lunar 
eclipse? Explain with diagram. Also discuss Apogee and Perigee. 


Ans. 
When the light of the sun or the moon is obscured by another body, the sun or the moon is said to 
be in eclipse. 


Lunar Eclipse 


The moon is said to be in eclipse when the earth comes between the moon and the Sun, and this is 
called Lunar Eclipse. The shadow cast by the earth on the moon is called an eclipse. Lunar eclipse occurs 
only on a full moon night. However, it does not occur on every full moon because the moon is not in the 
same position in relation to the earth and the Sun on every full moon night. 


Lunar Eclipse 





Solar Eclipse 


The sun is said to be in eclipse when the moon comes between the sun and the earth. This is called 
Solar eclipse. There is either a partial or total obstruction of the Sun’s light when viewed from the earth. 
A solar eclipse occurs on a new moon day, when the moon is in line with the Sun. However, due to the 
inclination of the moon’s orbit, a solar eclipse, does not occur on every new moon day. 


Solar Eclipse 







Umbra 


Penumbra 


Apogee and perigee refer to the distance from the Earth to the moon. Apogee is the farthest point 
from the earth. Perigee is the closest point to the earth and it is in this stage that the moon appears larger. 
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t. Life exists on it. It is also 
ams, lanet. It is water-drenched plane called a 
plane" 


Earth is the most beautiful 


lanet. sof 
a allowing are the important features of the 


Mass of the earth is 6x 
Density is 5.533 g/c.c. 
Its diameter 1s 12576 km. 


107! tons. 
e 


i sent in the earth are; Silicon. (Si), Aluminium (AI), Caleitn 


ain chemical species pre 
ey onan (O2), Magnesium (Mg), Iron (Fe). 
e Earth contains about 3100 cubic miles layer of water. oilte, 
External Structure Earth is an oval sphere structure but not a comp i at the poe 
xterna 


flattened and bulges out at the equator. 
Internal Structure 

Earth is an almost spherical body about 3,960m (6,370 km) is equatorial radius. The centre js 
occupied by a core, which is a spherical and has radius of about 2,160m (3,475 km). 

The upper part of earth on which we live consists of three types of rocks: 

(a) Igneous rocks. 

(b) Sedimentary rocks. 

(c) Metamorphic rocks. 


Internal part of the earth is very hot and in molten form. This molten material is known 3 


"Magma when it comes on the upper surface and cools down and results in the formation of igneous 


Now we discuss some details related to the layers of Earths 


Weak zone 


Vent 





Fault line 
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Crust 
It is the outermost layer of the earth. It is also of two types i.e.; 
(a) Oceanic crust. 


(b) Continental crust. 

® oe thickness of the oceanic crust is 5-9 km and it varies comparatively throughout the 
world. 

° While continental crust is much thicker than the oceanic crust. 

a The average thickness of the continental crust varies from 30-40 km. 


e The most abundant elements of the earth crust are: Silicon (Si) and Aluminium (Al). 


e Mantle lies below the crust and extends 2900 km below the crust. It constitutes 82% of the total 
volume of the earth. 

e The mantle is further divided into Lithosphere (100 km) deep, Asthenosphere (500 km deep) and 
Mesosphere (2900 km deep) depending upon their chemical composition and density. 


Core 
e Ilt p the inner most layer of the earth. It extends from the base of the mantle to the centre of the 
earth. 
e It constitutes about 17% of the total volume of the earth. The core comprises two distinct 
portions. 


The outer core is liquid at a temperature of about 3000°C, while the inner core is solid. 
e The main constituent of the core is iron (Fe) along with some lighter elements like sulphur 
(S), Carbon (C), Silicon (Si), Hydrogen (H3) and oxygen (O3). 


Atmosphere of Earth 
Outer atmosphere is divided into four divisions. 
(a) Troposphere 
(b) Stratosphere 


(c) Mesosphere 
(d) Thermosphere/ionosphere 


Composition of Atmosphere 


N: (78%), O2 21%, 
Ar (0.09%), CO2 (0.03%) 
and other trace components like O3, H20, CO, Xe, Ne, He etc. 


Troposphere 
Troposphere extends from surface of earth to an altitude of 11km. All storms and practically all 
clouds are restricted to troposphere. 


Stratosphere 
It is from 11-55 km above the earth surface. Environment conditions in this area are such that there 
is no movement or very small movements. Ozone layer is present in this part. 


Mesosphere 


As is present in between the thermosphere and stratosphere. 
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l : daily movement a 
a Movements f yements amely; rotation or dally nd tevolutin, 
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The earth has two tY $0 





ours. This spinning of the Earth is aly 


est to East in 24h 


Rotation 
its own axis from W 


The earth spins on ! 
called diurnal or daily motion Or rotation. Soan 
Rotation period of the Earth is 24 hours (precisely it is 23 hour 


Effects of Rotation 
(i) Occurrence 0 


(ii) The position of a place on th 
(iii) Change in the direction of winds and ocean currents. 
he year, because the circle of illumination 


e Days and nights are equal at the equator throughout t 
always divides the equator into two equal parts. 


(a) 
5 56 minutes and 40.91 seconds), 


f days and nights. 
e earth can be fixed. 





~ 


(b) Revolution 
earth around the sun along its orbits is called revolution. 


The movement of the 
e Revolution is also called as annual motion or yearly motion 
d 9.54 seconds. 


e Revolution period of the earth is about 365 ⁄ days 6 hours 9 minutes. an 


Effects of Revolution 
The earth’s revolution causes change in seasons 


How Seasons Change? 
arth |S i 


The earth is incli 
different positi clined at an angle of 6614° 
rent positions while , ¥4° to the plane of i ; 
psa here tilts towards tibet around the sun fists fe is orbit, As a real a no 
Is period, the southern hemis h resulting in longer days and h skad a yea 
phere experiences winter During a a n the region. te 
' e second half of the ear ; 


hemisphere ti 

; e tilts toward 

i i i rds the s 

nter during this bitin un, and thus experience, summer and th 

w , r and the northern hemispher 
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Equal Day 





Northern Summer 


Four Seasons . 
(i) Spring: on March 21, the sun is directly overhead the equator. This is the season of spring in 
the North Temperate Zone. | 


(ii) Summer: on June 21, the sun is directly overhead the Tropic of Cancer. Thus, the North 
Temperate Zone experiences summer. ) 


(iii) Autumn: on September 23, the sun returns to the equator, and the North Temperate Zone 
experiences the season of autumn. 


(iv) Winter: on December 21, the sun is at the Tropic of Capricorn, and the North Temperate Zone 
experiences winter. 
Q2.(c): What are Earthquakes? Explain the types of seismic waves and 
measurement of Earthquakes. 


Ans. 


What is an Earthquake? 


An earthquake happen when two blocks of the earth suddenly slip apart one another and earth 
releases its energy in the form of seismic waves. 


e The surface where they slip is called FAULT. 

e The surface where the earth quake starts is known as HYPOCENTER. 

° The Surface directly above the hypocenter is called as EPICENTER. 
Types of Earthquake waves 

There are three types of seismic waves 

e  P-waves or primary waves 

e  S-waves or Secondary waves 

e Surface waves 
P-waves/Primary waves 

Primary waves moves faster as speed of light moves. These waves compress or dilates the rock 
within the body. These waves can travel through solid (granite) or liquid rock(Magma) 


S-wave/ Secondary waves 
These waves are slower than p-waves. Travel along the solid rock. These are the waves that shake 
only surface sideways to the direction of propagation. 


O 
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Surface waves 
These are the third kind of the waves. a 
These are restricted to the ground surface. surface waves further be divided into two types. 
e Love waves 
e Rayleigh waves 


; in them are horizontal 
Love-waves: Have no vertical movement. Movements and damage 
foundations of structures. 


i i ves these waves move ; 
_ Rayleigh waves: These waves are present in ocean wa S vertically i% 
horizontally. 


Measurements of Earthquakes 
e Earthquake ranges from tremors to great shocks which can destroy the whole City 
èe The magnitude of the earthquake can be measured by a Richter a 
e This scale assigns a number according to severity of that ground motion 


e —_ It ranges from 0 to 8+. 


Causes of occurrence of Earthquake 
Earthquake may be due to following reasons 
e Elastic Rebound Theory 
e Volcanic Activity 
e Plate Tectonics 
e Loss of Iso-static Adjustment 


Q.2(d): Differentiate between weather and climate. What are the practical 
suggestions to slow down the process of climatic change? 





Ans. 
Weather 


Short term atmospheric conditions refers to We 
given time and place. Most of the weather that affec 
the lower layer of the atm 


° Temperature 
e Precipitation 
e Clouds 
¢ wind 


ather. Weather is the state of the atmosphere at any 


th ts people, agriculture, and ecosystems takes place in 
osphere. Familiar aspects of weather include 


Severe weather conditions include 
e Hurricanes 
e Tornadoes 
e Blizzards and 
e  Droughts 


Climate 


) 


Climate is the weather of a specifi 


~ . . ther 
emer e region averaged over q long period of time. While the we 
can change in minutes or hours, a chan 


ae s 
ge in climate is Something that develops over ionger pe"! 


Á 
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decades to centuries. Climate is defined not only by avera ipitati 
type, frequency, duration, and intensity of weather oe oo. i i 


° Heat waves 


e Cold spells 
e Storms 

e Floods 

e  Droughts. 


The Elements of the climate 
The long-term state of the atmosphere is a function of a variety of interesting elements such as: 
e Solar Radiation 
e Air Masses 
e Pressure Systems 
e Ocean Currents 
e Topography 
e Latitude or distance from the Equator 
e Altitude or Height Above The Sea Level 
e Distance from The Sea 
What can be done to reverse the Threatening of Climate Change? 
Following are the ways to reverse the threatening of the climate Change: 
e Recycling 
e Avoid burning Garbage 
ə Plant vegetables in your own backyard 
e Don't throw trashes everywhere 
e Reduce the use of aerosols 
e Plant trees 
Turn off the unused electric supplies 
Avoid using cars if it is just a short distance 
Avoid throwing chemicals in different places 
e A proper legislative and institutional framework required 
e Environmental agencies must be reorganized 
e Environmental education and awareness 
e Great need to protect and conserve environment 
Q.3(a): What is meant by Natural disaster? Discuss the causes, effects 
and prevention of urban fires and Volcanic Eruptions. 


Ans. 


hu A sudden, calamitous event that disrupts the functio 
fee material, economic or environmental losses that excee 
wn resources is called as Natural Disaster 


ning of a community or society & causes 
d the community’s ability to cope up using 


www.urdukutabkhanapk.blogspot.com 


www.urdukutabkhanapk.blogspot.com E 


———— i . 
a 
18 a 
y ae ; 


Urban Fire 

Urban fire occurs pri 
structures. 
Causes of Urban Fire 

e Accident 

e Electricity 

e chemicals 

e Mechanical reason 


marily in cities or towns with the potential to rapidly spread to adi | 
NOin; 


e Earthquake 
e Lightning 
Effects 


e Loss of life 
e Loss of property 
e Economical loss 
Preventions/Mitigations 
e Prevention of fire d 
e Safety at home 
e Safety at work place 
e Safety a mass gathering at an event 


e Educational programs. 


ue to hazardous chemicals 


Cyclones 


In meteorology, a cyclone is a large scale 
| atmospheric pressure. Cyclones are characterized b 
low pressure. 


air mass that rotates around a strong center of low 
y inward spiraling winds that rotate about a zone of 


Types of Cyclones 


Tropical cyclones 
Tropi es . 
over Rcd geet are what most people are familiar with because these are cyclones that occur 
rine ag lesarrnnped apr Laorpted ape d gehen ; 
s j s clear where that storm is occurrin i i 
Atlantic and Northeast Pacific, typhoons are found in the Northwest Pacific, y Maianen do 


We can also further describe tropi 
i opical G aa 
categorized according to wind speeds and he sat sae on their wind speeds. Cyclones a 


Category 1: Wind speeds b . 
a a a peeds between 90 and 125 kilometers per hour, some noticeable damag? to 


Category 2: Wind s 
"e . peeds betwe s 
significant damage to crops and trees. en 125 and 164 kilometers per hour, damage to houses and 


Category 3: Wind s 
ry 3: peeds between 165224 ki 
exten A kilomet uses, 
sive damage to crops and uprooted trees, upturned ehia ër r kaa ae ae 
of buildings. 


Category 4: Wind speed 
aa s betw : 
damage to cities and ia etween 225 and 279 kilometers per hour, power failure and mv 


C I y e i i 
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polar cyclones 


Polar cyclones are cyclones that occur i 

: ur in polar regions like iberi i 

ynlike tropical cyclones, polar cyclones are usually stronger in aaan a yi an page 
. As you can see, these 


storms really do prefer the colder weather! The ‘ 
damage they do is usually pretty minimal. y also occur in areas that aren’t very populated, so any 


MesoCyclone 


lone i 
ee aed a a thunder storm cloud starts to spin, which may eventually lead to a 
wen ; ira oiae » this can be considered as the midpoint between one type of storm and 
the i a Sina rom thunderstorm clouds, but not all thunderstorm clouds make tornadoes. 
: ret this is the eae ‘ T that cloud has to spin, and though you can’t really see this 
a ? , OF ‘meso’ os 
"init along the ground. step from regular cloud to dangerous spinning cloud 


Effects of Cyclones and Hurricanes 
e Tropical cyclones cause heavy rainfall and landslides. 


ə They cause a lot of harm to towns and villages, causing severe damage to houses. Coastal 
businesses like shipyards and oil wells are destroyed. 


e They harm the ecosystem of the surrounding region. 

e Civic facilities are disturbed. 

ə  Agsicultural land is severely affected, especially in terms of water supply and soil erosion. 
e ___It causes harm to human, plant and animal life. 

ry Communication systems are badly affected due to cyclones 


Structural mitigation of cyclones 
e Multipurpose cyclone structures 
e Coastal belt plantation act as shield reducing energy of cyclone 
e Construct buildings properly anchored to the ground and avoid overhangs of roofs 
e Wind and water resistant buildings 
ə Install communication lines underground 
Nonstructural mitigation of cyclones 
e Hazard mapping 
e Land use control 
ə Forecasting and warning 
e Community education 
© Regular inspection of critical buildings 


Q.3(b): Define pesticides. Explain the classification and health effects of 


pesticides. 
Ans, 


Pesticides 


A pesticide is a substance or mixture of s 
chemical substance, biological agent (such as a vi 
used against any pest. Pests include insects, plant pathogens, we 
nematodes (roundworms) and microbes that compete with humans 


ubstances used to kill a pest. A pesticide may be a 
rus or bacteria), antimicrobial, disinfectant or device 
eds, molluscs, birds, mammals, fish, 


for food, destroy property, spread or 
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i there are benefits to the use of peg; j 


i _ Although 4 ci 
a nuisance dother animals. Ides, th 


cause 
nee | toxicity to humans an 


r dis . 
are a vector fo has potentia 


also drawbacks, suc 
Types of Pesticides 

e There are mu 
Algicides or Algaecides fo 
Avicidesfor the control of birds 
Bactericides for the control of bacteria 
Fungicides for the control of fungi and oomycetes 
e Herbicides (e.g. glycol phosphate) for the control of weeds 


e Insecticides (e.g. organochlorines, organophosphates, carbonates, and Pyrethro; 


control of insects - these can be ovicides (substances that kill eggs), larvicides (subg re he 
kill larvae) or adulticides (substances that kill adults) Nees ta 


e Miticides or Acaricides for the control of mites 
e  Molluscicides for the control of slugs and snails 
e Nematicides for the control of nematodes 
e Rodenticides for the control of rodents 
° e Virucides for the control of viruses (e.g. HsN1) 
Pesticides can also be classed as synthetic pesticides or biological pesticides (bio- 
although the distinction can sometimes blur. 


Broad-spectrum pesticides are those that kill an array of species, while narrow- 
\ selective pesticides only kill a small group of species. 


Health Effects 


è The World Health Organization and the UN Environment Programme estimate that ẹ 
3 million workers in agriculture in the developing world experience severe poiso 
pesticides, about 18,000 of whom die. 


e Organophosphate pesticides have increased in use, because they are less damaging to th 
environment and they are less persistent than organo-chloride pesticides. These are associati 
with acute health problems for workers that handle the chemicals, such as abdominal al 
dizziness, headaches, nausea, vomiting, as well as skin and eye problems. Additionally A 
studies have indicated that pesticide exposure is associated with long-term health roil 


such as respiratory problems, memory disorders, dermatologic conditions, cancer, depression, 
neurological deficits, miscarriages, and birth defects. 


e According to researchers from the National Institutes of Health (NIH), pesticide applicators 


phe used chlorinated pesticides on more than 100 days in their lifetime were at greater risk of 
labetes. 


Itiple ways of classifying pesticides. 
r the control of algae 


Pesticide 


Spectrum, o 


ach year 
ning from 


Q.3(c) What are semiconductors? Explain Band Theory to explain 
semiconductors. Give some applications of semiconductors also. 
Ans. 


Semiconductors 


Semiconductors are the materials having conductivity between the conductors and insulators 
@ 


. i o 
Semiconductors are materials that essentially can be conditioned to act as good conducto® 
good insulators, or anything in between. 





i 
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Common e si 
Silicon i lements such as carbon, silicon, and germanium are semiconductors 
° ilicon is the best and most widely used semiconductor, | 
gand Model of Semiconductor 
e In semiconductor the band i 
l gap is small that even the 
valence band can be lifted into the conduction band — 
e The electrons move freely and act as charge carriers 


h . 
e ee sete leaves a hole in the Valence Band behind, can be filled by other electrons in the 
alence Band. It can be viewed as positive charge carriers. 


e The electrons always assume the i l 
: ' energetically lowest state, they fall back into the Valence 
Band and recombine with the holes if there is no energy supply. 4 
and thus 


With increasing temper ature the electrons that can leap the Band Gap is increased, 
increasing the conductivity of semiconductors 


Conduction band 


Band gap 





Conduction band 
(=) 


| | Band gap 


© o 09 
© fso o 
© Valence band 


Semiconductor 









Energy 
Energy 










© Valence band 


Conductor 





© 
°° Valence band 





Insulator 


Types of Semiconductors 
Semiconductors are mainly two types 
Intrinsic (Pure) Semiconductors 
Semiconductors that are free of doping impurities are called intrins 
Extrinsic (Impure) Semiconductors 
Semiconductors formed after adding impurities 


Note: Doping is a process of adding a certain amount O 
semiconductor to increase its electricity conductivity 


ic semiconductors. 


are called extrinsic semiconductors. 
f specific impurities called dopants to a pure 


Classification of Semiconductor Materials 
e The silicon doped with extra electrons is called an “N type” semiconductor. “N” is for 
negative, which is the charge of an electron. 
alled holes is called “P 


© Silicon doped with material missing electrons that produce locations c 
type” semiconductor. “p” is for positive, which is the charge of a hole. 


Semiconductor Uses 
Since semiconductor itself is not sold in stores as electrical appliances it is used in many electric 
appliances. 
For example 
oners are made with semiconductors. 


èe Temperature sensors used in air conditi 


e CPUs that operate personal computers are also made with semiconductors. 
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Many digital consumer products such as mobile 
onductors. 

Fertilizers. 
rs. How fertilizers 


e 
use semic 


Q.3(d): Define 
fertilize 


Discuss the classification and Proper j 
contribute towards water Pollution» of 


Ans. 


Fertilizers | | m 
Agriculture is the oldest industry. Man had been using various met ods to enhance agric 
serio In 5000 BC, Chinese used animal manure as fertilizer to increase crop Yield, Plant 


certain elements for their proper growth during different stages of their development These elemen ji 
called plant nutrients. Out of these plant nutrients; Nitrogen (N) Phosphorous (P) and Potassium K) is 


of immense importance. el 
“Fertilizers are substances which are added to the soil to make up the leficiency of essential 
elements like N, P and K which are required for proper growth of plants. 


Plant nutrients are of two types: 

(i) Micronutrients 

(ii) Macronutrients 
(i) Micronutrients 

“Those nutrients which are required in ve 
micronutrients.” 


Examples 
Boron, Copper, Iron, Manganese, Zinc, Molybdenum and Chlorine. 


Ulta 


ry small amounts for growth of plants are called 


(ii) Macronutrients 
“Those nutrients which are required in larger amo 
Macronutrients.” 


Example 
Nitrogen, Potassium, Phosphorous, Calcium, Magnesium, Sulphur, Carbon, Hydrogen and Oxygen 


unt for the growth of plants are called 


Properties of a Good Fertilizer 
(i) The nutrient elements present in it must be readily available to the plants. 
(ii) It must be fairly soluble in water so that it thoroughly mixes with soil. 
(iii) It should not be injurious to plants. 
(iv) It should be cheap. 
(v) It should not alter pH of soil. 
(vi) It should remain available for longer time to growing plants. 


Classification on the Basis of Nature/Types of Elements 


(i)  Nitrogeneous Fertilizers 
Nitrogeneous fertilizers provide nitrogen to the plants. Nitrogen is important for plants because it: 
(a) Accelerates early growth. 
(b) Imparts green colour to leaves. 
(c) Enhances yield and quality of plants. 
Examples 
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Ammonia, Urea, Ammonium Nitrate, Ammonium Phosphate, Ammonium Sulphate, Ammonium 
Chloride 
(ii) Phosphatic Fertilizers 
Phosphatic fertilizers provide phosphorous to the plants. Phosphorous is essential for plants 
because It: 
(a) Accelerates growth 
(b) Accelerates seed and fruit formation during later stages. 
(c) Increases resistance against diseases. 
Examples 
Calcium Super Phosphate Ca (H,PO,)2, Triple Phosphate (NH4):PO,H 
(iii) Potassium Fertilizers 
Potassium fertilizers provide potassium to the plants. Pota 
(a) Formation of starch sugar and fibrous material. 
(b) Increasing resistance. 
(c) Root development. 
(d) Ripening of seed, fruits and cereals. 


Classification on the Basis of Mode of Action 


ssium is necessary for: 


(i) Direct Fertilizers 
These fertilizers are assimilated by plants directly. 


Examples 
Ammonia, Nitrates, Super Phosphate 


(ii) Indirect Fertilizers 
These fertilizers are introduced into the soil to improve mechanical, chemical and biological 
properties of soil. 
Examples 
Gypsum, Limestone, Dolomite 
(iii) Complete Fertilizers 


These fertilizers contain all ingredients required for proper growth. 


Examples 
Guanoo 
(iv) Incomplete Fertilizers 
These fertilizers contain only one or 
potassium nitrate. 
(v) Mixed Fertilizers 
Mixed fertilizers contain several ingredi 


two needed elements, such as ammonium phosphate, 


ents and are obtained by mixing of various fertilizers. 


(vi) Micro Fertilizers 
These fertilizers contain micro nutrients like B, Zn, Cl, Mn etc. only and are needed in small 


amounts to stimulate Plant growth. 


(vii) Bio-Fertilizers 


These fertilizers contain bacteria and other microorganisms which increase fertility of soil. 


TŘ 
www.urdukutabkhanapk.blogspot.com l 


p“ www. urdukut abkhanapk blogspot.com 


ter Pollution ter bodies lite .. 
wa hosphates present in fertilizers when leached into water bodies likę "Ver 
osp a A 
t polluted. , 
' awh of pits like weeds, algae etc. and formation of green Sludge lakes 
gro 


Pollution) | 
go decomposition produce disagreeable smell, 


[ved oxygen (DO) value and it is threatening to aquatic lif. 
lakes and moving water bodies are converted into swamps ang 


Fertilizers and 


e Nitrates and p 
ponds, lakes, an 


e Nitrates accelerate 
place (Green Sludge 


e These algae when under 
These plants also decrease disso 
e Due to accumulation of sludge, 


marshy areas. | _ Eas 
e vies saiadiel with nitrates and phosphates 1s unfit for drinking and is poisonous, 


Q.4(a): Why atoms form bonds? Discuss the different types of chemica] 


bonds in detail. 


Ans. 
CHEMICAL BONDING 


Definition 
“The force which holds together two or more atoms or ions to form a large variety of compounds is 


called a chemical bond.” 
Theory of chemical bonding helps us to understand both the geometry of the molecules and 


chemical reactivity. 
Reasons for Chemical Combinations 
There are two main reasons of chemical combination. 


1. Characteristic Electronic Configuration 

It has been observed that the chemical reactivity of elements depends upon their characteristic 
electronic configurations, Consider the electronic configurations of noble gases and other elements, 
(i) Noble gases 


The noble gases with electronic configuration of valence shell Is’(He) or ns’, np’ (Ne, Ar, Kr, Xe) 
etc., show little tendency to react chemically. There are only a few stable compounds formed by these 
elements like XeF,, krF,, XeOF,, XeO; etc. A noble gas does not react with an other noble gas. Thus 
these gases are the most stable of all the elements. The stability of noble gases can be explained on the 
basis of their special electronic configuration. Their outermost S and P orbital are completely filled. 


2He = Is? 
2 
wNe = 18,25, 2Px, 2p, 2P: 


(ii) Elements other than Noble Gases 


All other elements combine with one another due to an inherent tendency to stabilize themselves. 
They get their stabilization by losing, gaining or sharing electrons to attain the nearest gas configuration. 


a o tendency of atoms to attain a maximum of eight electrons in the valence shell is known as the 
ctet Rule”. 


A few examples are: 
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Befo 
4 Loss or gain Noble gas 
[12,2 oo fe He) 
152, 252, 2p6, 352. | 1s2,2s2, 2p6 Ne(10) 


2 
1s2, 2s2,2P3 , 2py2, 2p} 1s2,2s2, 2p6 Ne(10) 


Existence of Both Tendencies 






In cases, both te ies j 

invcleetrots a to lose or gain electrons have been observed. But the system will lose 

sa g to the conditions for e.g. in NaH, Hydrogen atom gains an electron while in 
HF hydrogen atom shares electron with flourine atom. 


Limitation 
Octet rule could not be made universal as the formation of compounds like BCl, PFs, SFs are not 


a ” this rule, Another cause of chemical bonding is the energy changes during the formation of 
the bond. According to modern theory of chemical bonding, atom forms bonds as it results in a decrease 


in energy. 
Types of Bonds 
Chemical bond can be classified as: 
1. Ionic bond 
2. Covalent bond 
3. Co-ordinate covalent bond 


Lewi’s Theory 
According to this theory, atoms form bonds to get stable lowest energy electronic configuration. 


1. lonic Bond 
A bond formed between two atoms by the complete transfer of electron or electrons fro 
with low ionization energy to another atom with high electron affinity. 


m an atom 


Important points 


(a) Metals combine with non-metals to form ionic bonds. 
ositive elements (metals) are at high energy state than the 


(b) In energy term, the electro p 
s responsible for the transfer of 


electronegative elements (non-metals). This energy difference i 
electrons from a higher energy to a lower energy state. 
Conditions for Ionic Bond Formation 
(i) LE of one atom (metal) should be low. 
(ii) E.A of other atom (non-metal) should be high. 
(iii) A E.N of both atom should be greater than Ld. 
Ionic Bond and Periodic Table 
Ionic bond is formed by elements in group IA and IIA (Having low 
VIA and VIIA (Having high E.A). 
Energetics of Bond Formation 
Step I: 
Consider KCI formation 


LE) with elements of group 
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-1 
— K" +e AH = 419.0 KJ mol 
i 8,8,1) n 8,8) (ionization energy) 
Step II: 
Cl + e€ — Cr AH = -348.6 KJ mol” 
(2,8,7) (2,8,8) 
Step III: 
K* + Cr —> KCl AH = -690 KJ/mole 
(lattice energy) 
Other Examples 
Formation of CaO 


Ca— Ca” + 2e 
(2,8,8,2) (2,8,8) 
0 +:2¢ ——> 0” 
(2,6) (2,8) 
Ca? +O?» Ca0 
Formation of ALO; 
Al——> AI? + 3¢ 
2Al——> 2A] + 6 
(2,8,3) (2,8) 
O + 2e° —__5 (9? 
(2,6) (2,8) 
2A 4307-5410. 
Ionic compounds 





The compounds formed by cations and anions are called ionic 
exists a strong electrostatic force of attraction between cations and ani 


Percentage of Ionic Character in a Compound 
In order to decide the percentage of ionic character in a compound, it is better to note the difference 


of elector negativity between the bonded atoms. If the difference is 1.7 or more than that, the bond is said 
to be ionic. 


2. Covalent Bond 


A bond formed by the mutual sharing of electrons between 
Types of Covalent Bond 


(i) Single Covalent Bond 


or electrovalent compounds. There 
ons in these compounds, 


two atoms is known as covalent bond. 


Single covalent bond is formed by sharing of one electron pair between the two atoms and is 
represented by a single line. 


Some of the non-metallic atoms e.g. C, Si mutually share their electrons with each other. This 


leads to the formation of extended chains which is the basis of the formation of large-sized molecules 
called macro molecules. 
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Double Covalent Bond 


a ae bee ee z the sharing of two electron pairs between the two atoms and 
(ii) Triple Covalent Bond 

A triple covalent bond is formed by sharing of three electron pairs between two atoms and is 
esented by three short lines (= ) e.g: N=N 

Types of covalent bond on the basis of difference in E.N: 
(i) Non-polar Covalent Bond 


A covalent bond between two like atoms in which the bonding electron pair is equally shared by 
both the atoms is called non-polar covalent bond. | 

Thus, 

ə It exists between two similar atoms. 

e The E.N values of two bonded atoms should be same. 

e The bonded atoms should remain electrically neutral. e.g: H— H, Cl— Cl, etc. 


repr 


(ii) Polar Covalent Bond 


A covalent bond between two unlike atoms in which the bonding electron pair is not equally shared 
by both the atoms is called polar covalent bond. 


In this type, the bonding electron pair is displaced towards the more E.N atom. This makes one end 


of the molecule partially positive and the other partially negative. 
Thus such bonds acquire a partial ionic character. 
Thus, 
e It exists between two unlike atoms. 
e The EN values of two bonded atoms should be different. 
e The bonded atoms should be electrically charged e.g. 


_|——_—_> 


+5 


-5 
H Cl 





Important point 


CO, and CCl, are non-polar covalent c 
(unlike atoms). Actually their structure balances t 
non-polar. 


3. Co-ordinate Covalent Bond 
A bond formed between two atoms in which both the electrons are denoted by one of the atoms is 
called a co-ordinate covalent bond. 


ompounds although: they are formed from hetroatoms 
he polar character on both sides and overall they become 


Donor 

The atom which donates the electron pair is called donor. 
Acceptor 

The atom which accepts the electron pair is called acceptor. 
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Example 1 
Ho F H 3 
| Jane 
Ni? BF = ope 
| F H F 


Donar Acceptor 
The complex so produced is overall neutral. Mostly changes are indicated on N and B atoms. 


Example 2 

In some compounds, after the formation of a co 
covalent and co-ordinate bond vanishes. e.g. _ 

Every bond is 33% co-ordinate and 66% covalent. 


-ordinate covalent bond, the distinction between 


Similarly, 
+ 


H H 


H 
|| | 
H—N 4 H—H— N= H or | H—N—>H 


H H H 
Donor Acceptor Aani 
0 
H 
O 7 `~ + | + 
‘© + H Ọ j 
JA JN or H30 
H H H H 
Donor Acceptor Hydronium ion 
Example 3 
All the alcohols and ethers make co-ordinate covalent bond Ht. 
H 
5 a i |+ 
. . + Ht 
Pn "7N 
R H R H 
Donor Acceptor Oxonium ion of alcohol 
H 
ao” ia 
+ H* —————» 
rs a 
R R R R 
Donor Acceptor Oxonium ion of ether 
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A bond formed between two atoms by the compl 
ond 10 ete transfe 
with low ionization energy to another atom with high Saws offing: pA e 
jmportant points 
(a) Metals combine with non-metals to form ionic bonds. 


(b) Pi ia a a electro positive elements (metals) are at high energy state than the 
| gative elements (non-metals). This energy difference is responsible for the transfer of 
electrons from a higher energy to a lower energy state. 


Conditions for ionic bond formation: 

(i) LE of one atom (metal) should be low. 

(ii) E.A of other atom (non-metal) should be high. 

(iii) A E.N of both atom should be greater than 1.7. 

Ionic bond and periodic table: 

Ionic bond is formed by elements in group IA and IIA (Having low LE) with elements of group 
VIA and VIIA (Having high E.A). 
Energetics of bond formation 

Step I: 

Consider KCI formation 

K——> kK" tF AH = 419.0 KJ mol" 

(2,8,8,1) (2,8,8) (ionization energy) 

Step II: 

CI + € — CI AH = -348.6 KJ mol" 

(2,8,7) (2,8,8) - 

Step IM: 

Kt +Cr—— KC! AH=-690 KJ/mole 

(lattice energy) 


Other Examples 


Formation of CaO 

Ca—_— Ca” + 2e 

(2,8,8,2) (2,8,8) 

E e 0" 

(2,6) (2,8) 

Ca? +0” iani CaO 
Formation of Al,QO3 

Al——> AI” + 3e 

2Al ——> 2Al” + 6 


(2,8,3) (2,8) 
O + 2e- ——>0” 
(2,6) (2,8) 


2A1 +307  ——> Al,0; 


www.urdukutabkhanapk.blogspot.com 


Ft 


are called ionic or electrovalent com 


s and anions Aiea da co 
d anions in these compounds They 


Jonic compounds 
tion between cations an 


The compound 
exists a strong electros 
ionic charac | - 

ened ; racter in a compound, it Is better to note the q; 


of ionic cha 
norte ‘epee sha atoms. If the difference 1s 1.7 or more than that, the bona 
Ig Said 


s formed by cation 
tatic force of attrac 


ter in a compound 


of electro-negativity be 
to be ionic. . 
Q.4(b): What are plastics? Differentiate between Thermosettiy 

Thermoplastics. What are environmental and health e fer. ni 


Plastics? 


Ans. 
“Plastic materials are any of a wide range of synthetic or semi-synthetic organic solids that 
moldable. They consists of a long chain of carbon molecules è 
OLYMERIZATION 


000000 =") 
MONOMER OO-0-0-0-O 


POLYMER 
T =T i a T 
c=C C=C c=¢ C=C POLYMERIZATION 
H HH HH HH H u H HE gY 
ETHYLENE —c- eee 
H H H H H H 
POLYETHYLENE 


Thermoplastics 

Thermoplastics are the plastics that do not undergo chemical change in their co iti 

m 

heated and can be moulded again and again. ° men 
Thermosetting plastics 

Thermosetting can melt and take shape once; after the idi i 

j : y have solidified the 

thermosetting process, a chemical reaction occur that is irreversible. y stay ote 

















Thermosetting plastics have branches and 
complex structure. 


They are`brittle 
They cannot be reshaped 


Thermoplastics molecules a 
re n 
A h ot or less 
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They are reclaimed for waste 









They cannot be reclaimed 





gxamples are :polyvinyl, polyethylene 
Examples are ; Bakelite and epoxy resin 


environmental and health effects of Plastics 


e Plastic is durable means it degr 
ad 
have service over decade. grades slowly. Plastics are very long-lived products that could 


Chemicals added to plastics are absorbed by human bodies and affect human health. 


ə Burning plastics can result in toxic fumes 


diab can omiso cance: These fumes contain volatile organic compounds 


e  Pollutes air, land a 
> nd water and exposes workers to toxic chemicals, including carcinogens. 


Q.4(c): Define Energy. Differentiate between Renewable and Non- 
renewable resources of Energy. 


Ans. 
The capacity to do some work is called energy 


Renewable Energy Resources 


Renewable energy resources are those, that will remain available and not be depleted with the 
passage of time. Examples are geothermal, solar, tidal, wind and hydro-electric energy. 


Non-Renewable Energy Resources 


Non-renewable energy resources are those which cannot be used again and again. Typical example 
are fossil fuels: 

(i) Non-renewable resources are exhausted and cannot be reserved or replaced if depleted or 
destroyed. 

(ii) These include metals, non-metals, minerals and fossil fuels (coal, oil and natural gas) 

(iii) Modern man is using these resources extensively and they may be depleted very soon. 

(iv) It is high time that man realized the consequences of depletion of these in future and survival 
of mankind on planet earth. 


Q.4 (d): Define Ceramics. Discuss their types and applications. 
Ans. 
Ceramics 
A ceramic is an inorganic, non-metallic solid prepared by the action of heat and subsequent 
cooling. 


Ceramic materials may have a crystalline or partly crystalline structure, or may be amorphous, i.e., 
a glass. As most common ceramics are crystalline, the definition of ceramic is often restricted to inorganic 


crystalline materials. | 
The word “ceramic” comes from the Greek word (keramikos) meaning pottery. 
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Types of Ceramic Products 


For convenience, ceramic products are usually divided into four sectors, and these are shown beloy 
with some examples: 


e Structural, including bricks, pipes, floor and roof tiles | | 
è Refractories, such as kiln linings, gas fire radiant, steel-and glass-making crucibles 
° Whitewares, including tableware, wall tiles, pottery products, and sanitary ware 


èe = Technical, is also known as engineering, advanced, special, and in Japan, fine ceramics, Such 
items include tiles used in the Space Shuttle program, gas burner nozzles, ballistic Protection, 
nuclear fuel uranium oxide pellets, bio-medical implants, jet engine turbine blades, and Missile 
nose cones. Frequently the raw materials do not include clays. 


Examples of Whiteware Ceramics 
e Bone china 
° Earthenware, which is often made from clay, quartz and feldspar. 
* Porcelain, which are often made from kaolin 
® Stoneware 
Classification of Technical Ceramics 
Technical ceramics can also be classified into three distinct material categories: 
e Oxides: Alumina, zirconia 
© ~~ Non-oxides: Carbides, borides, nitrides, silicides. 
Composites: combinations of oxides and non-oxides. 
Other Applications of Ceramics 





(i) Ceramics are used in the manufacturing of knives. The blade of a ceramic knife will stay sharp 
for much longer than that of a steel knife, 


n carbide have been used in ballistic armoured vests to 


(vi) High-tech ceramic is used in watch-making. The material is value 
light weight, scratch-resistance, durability and smooth touch. 


Q.5(a): Describe different symptoms, causes, prevention and 
Management strategies of dengue fever, 


d by watchmakers for its 


Ans, 


Introduction 


Dengue is a mosquito-borne viral infect 


ion in human beings. In a few years' time, it has become the 
most rapidly spreading international public h 


ealth problem, particularly in urban and semi-urban areas of 


— SC 
ne. 7 


www.urdukutabkhanapk.blogspot.com 


www.urdukutabkhanapk.blogspot.com 4 
33 | 


d sub-tropical regions of th 
ropical and SUD” e world. More than 50 milli : 
each year. This disease had also been known as break-bone a people are in contact with the disease 


etymology (Origin of the Name) | 
i 


Name of the disease, most probably, is deri 
ae a a : rived from a Swahili “nT; ; 
„a — Swahili is s ahili word “Dinga” Sey í 
S irit util it mi ‘ed a many East and North African countries. “Dengue” ae aah ke | 
meaning ‘ g e been used because a person suffering from severe pain in b : Nee | 
moves carefully. pain in bones and joints 
| 


Classification of the disease: The disease has four types; 
e Undifferentiated fever: where very mild symptoms like flue, cold or negligible fever occur. 


e Dengue fever (DF): with clear symptoms of high fi ae 
rashes on skin, etc. p gh fever, headache, severe pain in joints and 


e Dengue hemorrhagic fever (DHF): It involves high fever with spontaneous bleeding from 
capillaries. 


o Dengue shock syndrome (DSS): More serious symptoms of high fever and shock, very low 
blood pressure, weak pulse (difficult to detect). 


History of Dengue 


The first reported epidemics of dengue fever occurred in 1779-1780 in Asia, Africa and North 
America almost simultaneously. At that time, dengue virus and vector mosquitoes had a worldwide 
distribution in the tropics and subtropics. Aedes aegypti was identified as a vector of dengue virus in 
1905. A global pandemic of dengue began in Southeast Asia after World War II. It has intensified during 
the last two decades in many countries. Sri Lanka, India, and Maldives had their first major DHF 


epidemics in 1980s. 
In Pakistan, cases of dengue fever were first reported in 1994 from Karachi. Since then its victims 


are increasing in different regions of the country. In 2011, situation became alarming in Lahore. 


Symptoms 


The common symptoms of dengue fever usually appear within 4-7 days after infection. These may 


include high fever, chill, rash, severe headache especially behind the eyes. Dengue is named “break-bone 
fever” due to severe muscle and joint pain. Other symptoms are dizziness, fatigue, weakness, loss of 
appetite, nausea, persistent vomiting and backache. However, symptoms vary from person to person. 


Management Strategies for the Dengue Patient 
For the time being, no effective medicine is available for dengue fever. The World Health 
Organization (WHO) recommended that patient should be kept on supportive therapy. 


e Complete bed rest 
e Sponging 
e Paracetamol 
e Rehydration 
e Hospitalization 
e Isolation cf the patient 
e Avoid travelling 
e Platelet transfusion, if required 


ea 
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le for dengue fever. Therefore, the only choice ke’ 


gue virus. Control of mosquito also h 


Prevention i 
Elps to 


Presently, t 
to control the vector 
control other diseases 

e Use bed nets 


© Use mosquito repellent 

e Wear a proper dress 

e Screening of houses, offices 
ə Reschedule daily activities 


c vaccine availab 


‘ccion of den 
the transmission Some of preventive measures are as follows, 


here is no specifi 
involved in 
like malaria and yellow-fever. 


Vaccination 


Vaccines are weak or killed germs, which when introduced in the body, ie ae against 
the healthy germs. Dengue vaccine is not yet available. A quadrivalent vaccine for a four dengue 
serotypes is still awaited. 


Q.5 (b): Discuss the functions of various parts of the cell. Also discuss 
the similarities and differences between the animal cell ang 
plant cell. 


Ans. 


In 1665, Robert Hook, first time observed the cells of the Cork under the microscope. “Cell is 
basically a unit of structure and function in organisms.” In multi-cellular organisms, there is a division of 
labour among the cells. Different cells are specific for different functions e.g. 


e Muscle cells relax and contract. 

ə Nerve cells transmit impulses. 

e Cells of stomach secret gastric juice etc. 
Similarly in plants; 


e Xylem cells are responsible for the conduction o 
aerial part. 


f water and mineral salts from soil to the 
e Phloem cells translocate food. 
e —Sclerenchymatous cells give support. 

o Chlorenchymatous cells help in the storage of food. 
There is a well-known theory about cell called cell theo 
The theory tells us that: 


(i) All organisms are composed of one or more cells. 
(ii) Cells arise from the pre-existing cells, 


ry represented by Schwann and Schliden. 


(ili) Cell is the basic unit of structure and function in all organisms. 
A cell can be divided into following parts e.g.: 

1. Plasma membrane; (in plants the outermost is cell wall). 

2. Cytoplasm; containing the cell organelles. 

3. Nucleus containing nuclear material. 

Let’s discuss the parts of cell arid their function. 
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(a) Plasma Membrane/ Cell Membrane 


It is the outermost membrane in the ani 
‘ . imal cell , 
a thin, delicate, elastic membrane and is also selErepatttag, lies below the cell wall in the plant cells. It is 


Chemically, it is composed of proteins and li 


„ome carbohydrate may also be present. pids. Generally, 60-80% protein and 20-40% lipids 


Cell Membrane 










Lysosome A Cytoplasm 


19 


Nucleus | s Rough ER 


Nucleolus 
Smooth ER 


Ribosomes 


rs 


Golgi Bod 
EERE Men S SPRY 


Animal Cell 

e Plasma membrane provides mechanical support and gives external .form to t 
e It acts as a barrier and allows selective molecules to pass through it, thus it is 
“selectively permeable membrane.” 


e Sometimes, it helps in engulfing the foreign mat 
endocytosis is also of two types i.e., phagocytosis ( 
(in case of liquid material). 


he cell. 
also called 


erial. This process is called endocytosis. 
in case of solid material) and Pinocytosis 


Plasmodesmata Endoplasmic Reticulum Nucleus contains 

channels connect smooth rough chromatin, a 

two plant cells nuclear envelope, 
and a nucleolus, 





as in an animal cell 









Cell wall maintains 
cell shape 


2 
Plasma fi 
membrane Ñ: 


Cytoplasm nt ; 


Central Vacuole 
filled with cell sap 
that maintains 
pressure against 
cell wall 


<= Ribosomes 


= Golgi 
' i9 apparatus 


Mitochondria 


Cytoskeleton X 
microtubules Tina NS a 
intermediate 
filaments 
microfilaments Chloroplast site Plastid store 
of photosynthesis pigments 


Peroxisome 
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(b) Cell Wall 


The outermost boundary in plant cell is = 
further divided into three layers 1.€. sual ie 
made up of cellulose and some deposition of pec 


salts, waxes, curtain etc. 


(c) Cytoplasm rr 
i t. It is a liquid containing cellular organeli 
to the plasma membrane, cytoplasm 1s presen f es, 
ae acs and stored material. The soluble part of the cytoplasm is called cytosole?. 
chemically it is 90% H,O and forms a solution containing all the fundamentals of life. 


© The most vital role of the cytoplasm is the storage of the cell organelles and chemicals, 
e Many metabolic processes also take place inside the cytoplasm e.g., glycolysis. 
Following are some important organelles present in the cytoplasm. 


| wall. Cell wall is absent in the animal cells. Cel] Wall i 


ll, middle lamella and secondary wall. Primary wall 
d lignin. While secondary wall contains, inorganie 


(d) Endoplasmic Reticulum 

It is a network of channels and is visible with the help of electron microscope. Morphologically 
endoplasmic reticulum is of two types: 

e Smooth endoplasmic reticulum (without ribosomes). 

e Rough endoplasmic reticulum (with ribosomes). 

So, 


e The most vital role of endoplasmic reticulum is the transport of different material from one 
part of the cell to the other part. 


¢ Rough endoplasmic reticulum also plays an important role in protein synthesis. 
(e) Ribosomes 


Ribosomes are the small granular structures present in the cell. They contain an equal amount of 
protein and RNA. Ribosomes are mainly ribonucleo proteins. When many ribosomes get attached with 
the same stretch of mRNA then the structure is called “Polysome” 


e Ribosomes help in the protein bio-synthesis. 
(f) Mitochondria 


Mitochondria is the most important organelle of the cell. Its function is to manufacture and supply 
energy; therefore, it is also called “power house of the cell.” Mitochondria may also contain DNA and 
ribosome. This fact indicates that same protein formation is also associated with them. 


e Mitochondrial matrix contain a large number of enzymes, co-enzymes, organic and inorganic 
salts which participate in several metabolic processes like krebs cycle, aerobic respiration, 
fatty acid metabolism etc. during these processes the energy is stored in the form of ATP 
adenosine triphosphate and ATP supply energy to the cell on demand. 

(g) Golgi Apparatus 


Golgi apparatus is also called golgi complex. It is a set of smooth membranes in the form of sacs 
which contain carbohydrates proteins, glycoproteins etc. In plants, these golgi apparatus are called 
dictyosomes. 


e Their main function is with cell secretions. 


a ———=— = Ss 
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h) Lysosome 


The lysosome is combination of two words (lyso=spli 
: . yso=split S = : 

is engulfed by the cell is broken down into digestible pieces a : body). Any foreign material which 

self-eating process of cell called autophagy. ysosomes, Lysosomes also involve in the 


e  Lysosomes are helpful in extracellular digestion 


(i) Centrioles 
Centrioles are present in animal cells and i 
ks in cells i ; l 
centriole 1S present exterior to the nucleus. Centrioles are pe a ai al 
e  Centrioles play important role in the cell division | 


j Plastids 


These are membrane bounded pi ws , 
plasti ds are of three types: pigment containing bodies present in the plant cells only. The 


(i) Chloroplast 


Rates fied specific T photosynthesis. These are green in colour. These consist of stacks of 
membrane called grana. At the membrane of granum ATP is formed by trapping the sunlight energy. 


(ii) Chromoplast 


These impart colour to the plants other than green. The chromoplasts are usually present in petals 
of flower and in ripened fruits. 


(iii) _Leucoplasts 


There are colourless and may be triangular. Tubular etc. in shape. These are present in the 
underground parts of the plants and store food. 


(k) Nucleus 


Nucleus is the most important part of the cell and is responsible for all activities of the cell. It is 
usually spherical in shape or irregular. Nucleus contains chromosomes, nucleolus, nucleoplasm and 


nuclear membrane. 


Nuclear Envelope 
Outer Member Pee em 
Inner Membrane a is 










Nucleolus 
Nucleolasm~ £ 


Chromatin (` 
Heterochromation ~z“; 


Euchromatin j 
x hey 
Ribosomes a eae ae 
vw. pos 3 z 
ype ot, a shti ! 
Nuclear Pore’ “eye 9 Nae 
ords Oe arte i Pe 3 $ 
a Shug SA TAAIE te 
sey AE all 
Fig: Nucleus 


Chromosomes are usually made up of DNA and protein. DNA is responsible for inheritance of 


characters. The number of chromosomes is fixed in an individual of the same species. e.g., in humans, 
there are 46 chromosomes, chimpanzee have 48 and onion contains 16 chromosomes etc. 


A special structure present inside the nucleus is nucleolus. It is usually composed of RNA. 
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RNAs are of three types i.e., messenger RNA (mRNA), transfer RNA (tRNA) and ribosoma; 
RNA a. they are essential in protein synthesis. 


(L) Cytoskeleton | n 
Cytoskeleton is a microscopic network of protein filaments and tubules in the cytoplasm of many 
living cells, giving them shape and coherence. 
Cells contain elaborate arrays of protein fibres that serve such functions as: 
e establishing cell shape 
e providing mechanical strength 
e locomotion 
e chromosome separation in mitosis and meiosis 
e intracellular transport of organelles 
The cytoskeleton is made up of three kinds of protein filaments: 
1. Actin filaments (also called microfilaments); 
2. Intermediate filaments; and 
3. Microtubules. 
Difference & Similarities between Plant and Animal Cells 


Plant and animal cells are both eukaryotic cells. However, there are some differences between the 
cells found in plants and those found in animals. 


The differences and similaraities between the two types of cells can be seen with a light 


microscope. 
PLANT CELL 
Has a cell wall, regular in shape 


Below is a list of the major differences: 
No chloroplast present Chloroplast present 


Does not have a cell wall, irregular in shape 
Small temporary vacuoles or no vacuole Large vacuoles located in the centre of the cell 
Starch grains not present Starch grains present 


The nucleus is usually located centrally Due to the central location of the vacuole, the nucleus 
of the cell may be located at the edge of the cell 


Similarities between plant and animal cells: 










° Both have a cell surface membrane that surrounds the cell. 
e Both contain endoplasmic reticulum 

e Both have cytoplasm 

e Both contain ribosomes 

e Both contain a nucleus 

e Both contain mitochondria 


Q.5(c): Liver is the chief chemist of human body. Justify? 
Ans. 


The liver has an important function in processing the products of human digestion. For example, 


cells of the liver remove excess glucose from the bloodstream and convert the glucose to a polymer called 
glycogen for storage. 
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Right liver lobe | Falciform ligament 


Left liver lobe 


Liver is consisting of two lobes i.e, | ; 
ligament. , left and right lobe and these lobes are separated by Falciform 


functions of Liver 


1. Liver stores glycogen and regulates the level of glucose in the blood. 
It hpgaks down excess amino acids this is called de- amination. 

It is involved in detoxification. 

It produces and secreted bile juice which is stored in the gallbladder. 
It metabolizes carbohydrates, fats, proteins and other compounds. 


As a result of chemical changes a lot of heat is produced, therefore liver helps to keep the 
body warm. | 
a”, 


Ak s+ = 


7. It makes fibrinogen and other blood proteins. 
8. Damaged red blood cells are decomposed here completely. 


Q.5(d): Define the term biofuels? Discuss how they are preferable than 
conventional fossil fuels? 


Ans. 


Bio-Fuels 
Bio-fuels are energy sources made from living things, or the waste that living things produce. 
Supporters of bio-fuels argue that their use could significantly reduce greenhouse gas emissions; 

while burning the fuels produces carbon dioxide, growing the plants or biomass removes carbon dioxide 

from the atmosphere. Detractors claim that bio-fuel production poses a major threat to global food 
systems and the natural environment. 
Bio-fuels can come from a wide variety of sour 


or "generations:" 
e First generation bio-fuels are made from sugars, starches, oil and animal fats that are 


converted into fuel using already-known processes Or technologies. These fuels include 
biodiesel, bio-alcohols, ethanol, and bio-gases, like methane captured from landfill 
decomposition. 
e Second generation bio-fuels are made from non-food crops or agricultural waste, especially 
ligno-cellulosic biomass like switch-grass, willow, or wood chips. 
e Third generation bio-fuels are made from algae or other quickly growing biomass sources. 
ə Fourth generation bio-fuels are made from specially engineered plants or biomass that may 
have higher energy yields or lower barriers to cellulosic breakdown or are able to be grown on 
non-agricultural land or bodies of water. 


ces and can be roughly divided into four categories 
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member 


rtant Points to Re 
e Impo ade from seed oils (canola, sunflower, Soybean P 
> ete, 


i i fuel m 
iodiesel 1s a renewable | 
clai d vegetable or animal fats, or algae. ) 
ol made from feed stocks (such as corn), sugarcane, or cellul Gate meer 
blended with gasoline for use in internal combustion engines, al. 


Som 
(J 
reclaime 

e Ethanol is an alcoh 


Ethanol is generally 
o Hard bio-fuels refer to low density biomass, usually grass or wood by-products (sawdust), tha 


are pressed into pellets that are extremely dense and highly combustible. The pellets can be 
burned for electricity production or heating purposes. 

Unlike other renewable energy sources, biomass can be converted directly into liquid fuels - 
biofuels - for our transportation needs (cars, trucks, buses, aeroplanes and trains). 


Biodiesel is made through a chemical process called trans-esterification whereby the glycerin 
is separated from the fat or vegetable oil. 


Q.6(a): Pancreas is a double gland which not only helps in maintaining 
the sugar level but also digesting food. Explain. 


Ans. 


Pancreas is present in the abdominal cavity close to the stomach. Pancreas in known as double 
gland as it has two kinds of glandular tissue. One exocrine and the other endocrine function. The main 
bulk of pancreas is exocrine that produces pancreatic juice which helps in the digestion and is carried by 
the pancreatic duct to the intestine. Distributed at various places in the tissue are groups of cells, known as 
islets of Langerhans which are endocrine (not having ducts). The islets of Langerhans produce two 
hormones: 

1. Insulin 2. Glucagon 

These two hormones have opposite effect in regulating use of glucose in the body. The two 
hormones therefore counterbalance each other. When the amount of glucose in the blood plasma 
increases, the production of insulin is also increased due to which the entry of glucose into muscles and 
other tissues from blood is made easier. In the absence of insulin, the glucose level in the blood is raised 
resulting in the disease known as diabetes mellitus. (Diabetes = to go through; mellitus = honey) 

Too much insulin in the blood may cause lowering of glucose level to such an extent that it may 
result in unconsciousness and death. Glucagon, the second hormone in such emergency situations brings 
about release of stored blood sugar so as to maintain a proper level of glucose in the blood. 


Stomach 







Pancreas _— N 


Gall bladder 
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6(b): Kidneys are organs of excretio 
Q.6( Justify. n as well as osmoregulation. 


Ans. 
Kidney is in fact a bean-shaped organ enclosed i ; 
attached to the dorsal wall of abdominal cavity. sed in a fatty membrane, Kidneys are present and 


The right kidney is interior to the left kidney. The concave surface of the kidney faces the vertebral 


column. The depression in the centre of this surface is called “Hilus” , 
renal vein and nerves to enter and leave the kidney. ed “Hilus”. It provides a place for renal artery, 





Fibrous capsule 


2- Renal medulla 


(i) The longitudinal section of kidney tells us that: 
(ii) The outer dark red region of kidney is called “cortex”. 
(iii) While the inner pale red region is known as “Medulla”. Medulla consists of several cone- 
shaped structure called “pyramids”. 
The pyramids project into a funnel-like space presen 
and is called as “renal pelvis”. 
The tube-like structure ureter originates from t 
bladder opens into urethra. 
Each kidney is composed of severa 
One kidney contains about 1 million ne 
three major parts: 
(i) A cluster of capillaries “glomerulus”. 
(ii) An excretory tubule. 
(iii) A network of capillaries surrounding the excretory tubule. 
The excretory tubule is closed at one end and enlarges into a cup-shape structure called “Bowman’s 
capsule”. 
There is a cluster of capillaries inside the Bowman’s capsule. Thus Bowman’s capsule surrounds 
the cluster of capillaries. This cluster of capillaries is called ‘glomerulus’. 
As a matter of fact, Bowman’s capsule surrounds the capillaries of glomerulus and is collectively 
known as “Renal Corpuscle” or Malpigian corpuscle. 
The tubular part of nephron is much longer. The first portion of the tubular part is highly complex. 
It originates from the Bowman’s capsule and its wall is single cell in thickness. It is twisted upon itself. 
The next portion is straight but U-shaped and is called “Loop of Henle”. 


t in the centre of concave surface of kidney 


he renal pelvis and extends up to the bladder. The 


] urinary tubules or “Nephrons”. 
phrons. While each nephron further contains following 


ra pS ee 
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luted and it joins with last portions of several nephrons "a 
convo 


led collecting duct. 


on is again 
larger duct ca 


The last porti 
ultimately opens into 







Glomeruls 


Bowmans capsule Distal tubule 


Proximal tubute 






Collecting duct 
Loop of Henle 


Structure of Nephron 


Functions of Kidneys 

The main function of kidneys is the urine formation. Actually, urine formation takes place into 

three steps: 

(i) In the first step, pressure filtration takes place in the renal corpuscle. Due to the blood pressure in 
the glomerulus the blood (except RBCs and plasma) is filtered into the Bowman’s capsule. This 
filtrate is called Bowman’s filtrate. It usually contains urea, uric acid, glucose and salts dissolved 
in water. From glomerulus, it is collected into renal corpuscle and then trickles down into renal 


tubule. 
(ii) In the second step, selective re-absorption takes place, by the network of blood capillaries 


which surrounds the tubule. 
(iii) Firstly, glucose with much of water is absorbed and then some salts are also sent back to 


blood. 

(iv) In the third and last step, the unnecessary salts together with urea and uric acid with excess of 
water (now called urine) in the tubule travel down to pelvis of the kidney, from where bladder 
is moved through ureter. 

Osmoregulation and Kidney 


The osmoregulation is the controi of water and other ingredients (like salts and acids, etc.) in the 
blood to maintain a constant or nearly constant water potential in the body. 


Q.6(c): Explain the composition and functions of blood? 
Ans. 
Blood 


“The fluid which flows through the blood vessels is called blood. Blood is a complex substance.” 


Blood consists of two parts i.e. 
(a) Plasma (constitutes about 55% of the total volume of the blood.) 
(li). Blood cells (constitute about remaining 45% of the blood.) 
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Plasma 
The liquid through which blood cells flow is called plasma. Plasma consists of 90% water, 7-8% 


ins, 0.9% salts (NaCl and Ca are dominant and K and Mg salts are | 9 r 
P iets such as amino acid, uric acid, CO,, urea, etc. s PEs EGAN, Arv ae 


plasma plays an important role in the circulatory system. Its functions are as follows: 


1. It provides a medium for flow of the blood cells. 

9. Fibrogen is a protein which is responsible for clothing of blood, which is present in plasma. 

3, There are other plasma proteins commonly called antibodies which provide immunity against 
diseases. 

4, Certain proteins play important role in maintaining osmotic pressure between the blood stream 
and the surrounding medium. 

5, The major plasma protein is albumin, a relatively small molecule whose osmotic effect helps 
retain H2O within the blood vessels. 

Blood Cells 


Blood cells are of three types: 

(i) Red blood cells (Erythrocytes) 
(ii) White Blood Cells (Leucocytes) 
(iii) Platelets. 


Red Blood Cells 


l. 


2. 
3. 
4 


Red blood cells are minute, biconcave and devoid of nucleus. 

The average life of red blood cells is 120 days. 

One cubic millimetre of blood contains about 5 million red blood cells. 

Red blood cells contain a protein called haemoglobin. Haemoglobin transports oxygen to the 
cell and all parts of the body. Haemoglobin is an iron-containing pigmented protein and the 
colour of the red blood cell is due to this protein. 

In the embryonic stages, the red blood cells are formed in the liver and spleen while after 
birth, these are formed by bone marrow of certain bones like ribs chest-bone, etc. The old cells 
are chiefly destroyed in the spleen and liver. A protein of the haemoglobin is ultimately 
converted into a bile pigment and most of the iron is returned to the bone marrow. 


White Blood Cells 


Ape nm 


White blood cells are comparatively larger in size and fewer in number than red blood cells. 


White blood cells contain nucleus. 
The average life of white blood cells in 3-4 days. 
One cubic millimetre of blood contains 7000-8000 white blood cells. 
White blood cells are of different types but on the basis of their structure, they are categorized 
into two types. 
e White blood cells contain. single nucleus and clear cytoplasm such as monocytes and 
lymphocytes. These arise from the lymphatic tissues. 
e Other are those which contain the partitioned nucleus and granular cytoplasm and 
examples are neutrophils and basophils. These arise from the red bone marrow. 
The main function of the white blood cells is to fight against the invading microorganisms. 
Some of them such as monocytes engulf bacteria by forming pseudopodia around these and 
the formation of the pus is due to the accumulation of white blood cells (leucocytes) that have 
died in fighting against bacteria. 
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Q.6(d): Explain the ABO blood group system in human body. 
Ans. 


Blood Groups 


Although the blood of all human beings apparently looks alike yet it differs chemically from person 
to person. The difference lies in the presence of different proteinaceous substances on the surface of 
erythrocytes. These substances are called antigens. These are the naturally-occurring substances on the 
membranes of the erythrocytes. On the basis of the antigens, the human blood can be classified into A, B, 
AB and O blood groups. This is known as the ABO systera of blood groups. A person having antigen A 
would have blood group A; a person with antigen B would have blood group B; a person with antigens A 
and B would have blood group AB; a person having neither antigens A nor B would have blood group 0. 


Person with blood group O are considered universal donors as they do not have the antigens A or B 
or Rh. They can donate blood to persons with any type of blood group. The persons with blood group 
AB+ are considered universal recipients as they have antigens A, B and Rh. 


In addition to the classical ABO blood group system, there is another set of blood groups, the Rh 
system. The Rh system consists of Rh-positive (Rh) and Rh-negative (Rh) groups. These groups 4” 
identified on the basis of the presence of an antigens called Rh factor. If in a person Rh factor is present, 

P he is Rh-positive and if not, he is Rh-negative. These two blood groups are also incompatible i.e. in blo 
transfusion an Rh-negative person should not be given Rh-positive. On the basis of the Rh factor, ®° 


blood groups A, B, AB and O would be A or A+ -f absence 
presence of Rh factor. e A or A+, B or B+, AB or AB+, O or O+ on the basis of 20 
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Human A 
BO Blood Group System Characteristics 


T T 
Blood Grou ype of ype of c 
p Antigens | Antibodies in ene: 


Plasma from) 





























Can Donate 
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AO 
B,O 
A, B, AB, O 







A, AB 
B, AB 
AB 








A, B, AB, O 

Q.7 (a): What are vertebrates? i j | 
vertebrates, s? Explain the features of various classes of | 

Ans. | 

Vertebrates | 


(i) Fishes 


Fishes are aquatic animals, they have head, trunk and tail, the organs of breathing are gills, they are 
cold blooded animals, and most fishes lay eggs in the water. 
(ii) Amphibian 
. These animals have tendency of living in water as well as on land, they are cold-blooded animals’ 
i.e. Frogs, toads and salamanders 
(iii) Reptilian 

Basically reptiles are creepers and first true land vertebrates, many reptiles live in water, their skin 
is dry, hard and rough. They breathe by lungs i.e. Dinosaurs, lizards, crocodiles, and snakes, tortoises are 
best examples 


(iv) Birds (Aves) 
They belong to class Aves. Main characteristics of birds are: 


The birds have feathers on their body 
They stand on two lags 
Their limbs are modified into wings 
The Aves are divided into two large groups 
1. Running birds 
2. Flying birds 
The birds which cannot fly but run very fast are known as running birds. They have weak wings. 
The birds which have tendency of flying are known as flying birds. Their wings have feathers to fly and 
their pictorial muscles are very strong. The feet of such types of birds are webbed. 


(v) Mammals 
These are warm-blooded animals, having hair on their body and the female mammals nourish their 
young on their milk. . 
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Types of Mammals 


1. Egg-laying Mammals | | 

These mammals lay eggs and feed their babies with milk. They are considered a connecting link 
between reptiles and mammals. Duck Bill, and spiny ant-eater are the best examples. 
2. Pouched Mammals 


These mammals give birth to under-developed babies, their mothers keep them in a 


,. à pouch on belly 
until they develop properly, and the mother feeds them with her milk. Example include Kangaroo, 
Opossum, and Koala. 


3. Typical Mammals 


These are true mammals, whose baby completes its development in the bod 


y of the mother, After 
the birth mother feeds them with he 


r milk. They are further divided into sub groups: 
e  Insect-eating mammals (Mole) 


e — Edentate mammals (Pangolin) 

e — Rodent mammals (Rat) 

e Flying mammals (Bat) 

e Carnivorous mammals (Sea lion) 

* Hoofed mammals (Rhinoceros) 

e —_ Trunked mammals (Elephant) 
© Fish-like mammals (Whale ) 


Names of Mammals and Locations 


ə Blue whale Found in all oceans 


e — Panda China 

e Dolphin In seas 

e Kangaroo Australia 

° — Snow leopard Central Asia 
e Yak Central Asia 
° Llama South Africa 
e Ibex 


Wild mountain goat 
Names of Reptiles and Locations 
e Cobra 


South Asia 
° — Alligator North America 
° Tortoises Water 


b 
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Names of Birds and Locations 


e Ostrich Deserts of Africa 

e Penguin Antarctic regions 

e Kiwi New Zealand 

e Rhea South Africa 

e Emu Australia 
Names of Fish and Locations 

e Shark 


Found in all oceans 
e Trout Freshwater fish 


Q.7(b) Explain the structure and functions of Human Eye with Diagram. 
Ans. | 


The Human Eye 


e human eye is a sensory organ that reacts to light and allows vision, light perception, 
colour differentiation and the perception of depth. l 


e The human eye can be compared to a camera which gathers, focuses, and transmits light ~ 
through a lens to create an image of the environment. 






Eyelid Sclera 
Conjunctiva / Choroid 
Aqueous A 
Humor i 





Ciliary Vitreous 
Body Humour 


Sclera 

The outer coat of the eyeball that forms the visible white of the eye and surrounds the optic nerve at 
the back of the eyeball. ' 
Choroid 

e Layer of blood vessels located between the sclera and the retina. 

e They provide nourishment to the back area of the eye. 
Retina 

o The sensory membrane that lines the eye. 

It receives images formed by the lens and converts them into signals that reach the brain by the 
way of optic nerves. 


Cornea 
e The clear part of the eye covering the iris and the pupil. 
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It lets light into the eye permitting sight. 


ii ding the pupil. 
f the eye surrounding 
co E ted membrane lies between the cornea and the lens. 
(J 


It acts as a diaphragm to narrow or widen the opening called the pupil, thereby controlin 
2 t 


amount of light that enters the eye. 


Pupil 
» The round dark centre of the eye. 


» Tt opens and closes to regulate the amount of light that retina receives, 


ueous Humor Ea 
a Clear fluid in the front of the eye between the cornea and the iris, that provides nutrie 


cornea and the lens. . 
o The fluid is produced by the ciliary body. 


Nts to the 


Conjunctiva . . 
e Mucous membrane that lines the visible part of the eye and inner side of the eyelids. 


Suspensory ligaments (Zonules) 
e Membrane of fibres that holds the eye’s lens in place. 
Ciliary Body 


e Part of the eye between the choroid and the iris. . . 
e The functions of ciliary body includes accommodation, production of aqueous humour and 
holding the lens in place. 


Anterior chamber . 

e Part of the eye behind the cornea and in front of the iris and the lens. 
Posterior chamber 

e Part of the eye behind the iris and in front of the lens. 
Lens 


e The nearly spherical body in the eye, located behind the cornea, that focuses the light rays 
onto the retina. 


Macula lutea (Fovea) 

e Part of the eye near the middle of the retina, 

¢ — It contains cluster of cones, responsible for sharp, 
Optic Nerve 


e The nerve that carries electrical impu 
retina to the visual cortex in the brain, 


Optic Disc (Optic Nerve Head) 
e Circular area where the optic nerve ente 
Vitreous Humor 
e Clear jelly present in the vitreous bod 

How the Human Eye Works 


e Light is focused primari , : 
Aa A primarily by the cernea — the clear front surface of the eye, which acts like 8 


detailed and coloured vision. 


Ises from the photoreceptor cells (rods and cones) in the 


rs the retina and the location of the eye’s blind spot. 


y in between the lens and the retina of the eye. 


The iris of the eye functions like the di light 
: laphragm of a came lling the amount of li 
reaching the back of the eye by automatically adj usting the a nie the mht (aperture). 
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The eye's crystalline lens is located directly behind the pupil 
° Through a process called accommodation, this lens helps A ea pees po : 
and approaching objects, like an autofocus camera lens. á ™ 


Light focused by the cornea and crystalline lens (and limited by the iri i 

. : a ane y iris and pupil) then 
reaches the retina — the light-sensitive inner lining of the back of the eye. The whee! like 
an electronic image sensor of a digital camera, converting optical images into electronic 
signals. The optic nerve then transmits these signals to brain 


Q. 7(c): Write a note on defects related to Vision. 


Ans. 


Myopia 
e  Nearsightedness, a person can see nearby objects clearly while distant objects appear blur. 
ə _ Image is formed in front the retina. 
e Causes: 
o Excessive curvature of the cornea 
o Elongation of the eye lens 
e Correction: 
o The defect can be corrected using a concave (diverge) lens. 
Hypermetropia | 
e  Farsightedness, a person is able to see distant objects clearly. 
ə The image is formed behind the retina. 
e Causes: 
o The focal length of the lens is too great. 
o The eyeball becomes too short. 
e Correction: | 
o The defect can be corrected using convex (converging) lens. | 
Presbyopia 
e Progressive form of farsightedness. 
e Affects most people by their early 60s. 


Q.7(d): Explain the nervous system of human Body in detail. 


Ans. 
Nervous System of Human Body 








The Nervous System 


e The nervous system regulates the body's activities and responses. It 
works by means of specialized cells called neurons which transmit 
information in the form of nerve impulses. 


Neurons are of Three Types 


(a) Sensory neurons: They carry nerve impulses (stimuli) from receptors to central nervous 
system. 


(b) Motor neurons: They carry nerve impulses (orders) from central nervous system to effectors. 


(c) Associated neurons: They form central nervous system and are responsible for analyzing the 
message and issuing orders. 
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There are two types of nervous system 


1. Central nervous system 
2. Peripheral nervous system 


The central nervous system consists of brain and spinal cord. 


sulcus lobe 











Frontal Occipital 
lobe 


Sylvian 
?ssure 


Temporal lobe Cerebellum 


Spinal Cord 

e Spinal cord is a thick dorsal neural track extending from the brainstem to the lower back. 

e It is almost completely enclosed by the vertebrae of the spinal column just as the brain js 
enclosed by the bones of the skull. 

e Most of the spinal cord consists of ascending track conducting sensory impulse towards the 
brain and descending track carrying impulses downward to motor neurons within the spinal 
cord. . 

e At every level, the spinal cord also serves as a reflex centre possibly involving a variable 

| number of inter-neurons. 
e There are 31 pairs of spinal nerves arising from the spinal cord. 
Spinal cord is concerned with spinal reflex actions and is also pathway of information from and to 


the brain. 
Q.8(a): Explain the structure and working of human Ear. 


Ans. 






Three tiny ear bones 
Pinna Stirrup 
Sound hci 
waves 
(Goes to 
enter i 
ore canal drum \ brain) 
Eustachian tube ~7 “Oval Cochlea 
(Goes to threat) window 
— p AE N . , ES 
© Outer ear Middle ear inner ear 
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C l 
ollects and directs sound wave to ear canal 


Directs sound waves to eardrum 










iddle ear i 
T Vibrates when sound waves hit it 
Amplify vibrati 
er vibratio 
Eustachian Tube Equali i n | 
qualises air pressure 
Inner ear Cochlea 






Detects vibrations and convert to nerve 
impulses 


A 1 . 
dit nerve 
Semicircular canal Help in body balance 
Q.8(b): What = endocrine glands? Name any two. From which part of 
T ody are the following secreted: insulin, Thyroxin, 
enalin, oestrogen, Testosterone, Cortisol. 





Ans. 


Endocrine Glands: Endocrine glands are secretary tissues (glands) which secrete hormones 
directly into the blood stream. They are also called ductless glands. Hormones are chemicals that cause 
certain changes in the body, they are carried by blood and help regulate proper functioning of the body. 
Hormones have a very important role in metabolism and development of animal and human body. 
Pituitary gland is a very important gland which secretes a growth hormone in addition to other hormones. 
Less production or absence of growth hormone leads to dwarfism while excessive production causes 
gigantism or tallness. Similarly thyroid gland is another important gland which secretes thyroid hormone. 


Name of Hormone Part of body from where secreted 
1. Insulin Endocrine pancreas 

2. Thyroxin Thyroid gland 

3. Adrenalin Adrenal gland 

4. Oestrogen . Ovaries 

5. Testosterone Testes 

6. Cortisol Adrenal gland 


Q.8(c): What are the Exocrine glands? Give name of any two along’ with 
name of their secretions. 


Ans. 


These ordinary glands release their secretions by means of duct for transmitting their secretions. 
These are known as ductless gland. 


(a) Glands Secretion 
(b) Sebaceous Glands Sebum 
(c) Lacramal Glands Tears 
(d) Salivary Glands Saliva 
(e) Sweat Glands Weat 
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Q.8(d): Explain the symptoms, types and treatment of polio. 
Ans. 


Polio 


Polio (also known as poliomyelitis) is a highly contagious disease caused by a virus that attacks the 
nervous system. Children younger than 5 years old are more likely to contract the virus than any 
other group. 


Symptoms 


It’s estimated that 95 to 99 percent of people who contract poliovirus are asymptomatic. This jg 
known as subclinical polio. Even without symptoms, people infected with poliovirus can still spread the 
virus and cause infection in others. 





Non-paralytic Polio 

Signs and symptoms of non-paralytic polio can last from one to 10 days. These signs and 
symptoms can be flu-like and can include: 

e fever e sore throat ə headache 

e vomiting o fatigue e meningitis 

Non-paralytic polio is also known as abortive polio. 
Paralytic Polio 

About 1 percent of polio cases can develop into paralytic polio. Paralytic polio leads to paralysis in 
the spinal cord (spinal polio), brainstem (bulbar polio), or both (bulbo-spinal polio). 

Initial symptoms are similar to non-paralytic polio. But after a week, more severe symptoms will 
appear. These symptoms include: 


Loss of reflexes 

Severe spasms and muscle pain 

Loose and floppy limbs, sometimes on just one side of the body 
Sudden paralysis, temporary or permanent 

Deformed limbs, especially the hips, ankles, and feet 
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treatment 


Doctors can only treat the symptoms while the infection i 
. . ru H , 
„t way to treat polio is to prevent it with vaccinations. nee OSE E RS Mere en CS 


the be : 
The most common supportive treatments include: 
x Bed rest 
» Painkillers 


Antispasmodic drugs to relax muscles 

Antibiotics for urinary tract infections 

portable ventilators to help with breathing 

physical therapy or corrective braces to help with walking 
Heating pads or warm towels to ease muscle aches and spasms 
physical therapy to treat pain in the affected muscles 


Physical therapy to address breathing and pulmonary problems 
Pulmonary rehabilitation to increase lung endurance 


prevention 
The best way to prevent polio is to get the vaccination. Children should get polio vaccine according 
to the vaccination schedule. 


Q.9(a): What is air pollution? Explain its sources, effects and control 
measures. 


Ans. 


Air Pollution 
“The contamination of air with dust, smoke, harmful gases and other harmful substances which lead 
adverse effects on life and quality of life is called air pollution.” 

The main sources of air pollution are: 

e Fossil fuel burning 

e Power plants 

e Chemical industries 

e Other common industries 

e Cultivation activities 

e Volcanic eruption 

e Forest fires 

e Decomposition of organic matter 

e Natural gas emission 

The air pollutants are of two types, that is, primary and secondary pollutants. 

Those pollutants which are directly added into environment are called primary pollutants. 


Examples: Sulphur dioxide, sulphur trioxide, nitrogen oxides, carbon monoxide, hydrocarbons, 
ammonia, compound of fluorine and radioactive materials. 


The primary pollutants are converted into secondary pollutants by reactions in the atmosphere. 


. Examples: Sulphuric acid, nitrogen monoxide, carbonic acid, hydrofluoric acid, peroxyacetyl- 
nitrate (PAN), ozone, aldehydes, ketones and peroxybenzol. 
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Health effects 
o Lung irritation 


Cardiovascular diseases 
o Pulmonary edema 


Air Pollutants their Sources & Health Effects 


Pollutant 
























Automobile emissions 
Power plants 
Oil refineries 
Fossil fuel burning 


O 















Oxides of Nitrogen 
(NOx) 

















Breathing difficulties 












Sulphur dioxide (S02) Coal burning 
e Metal smelters Heart diseases 
Home heaters and stoves Respiratory disorders 





Asthma 
Eye irritation 
Lung damage and inflammation 


Automobile emissions 
e Aircrafts cabins 

e Chemical reactions of 
hydrocarbons 


Ozone (03) 






oo o10 0 6 














o Lung cancer 













o Nausea 
o Headache 

o Decrease in mental ability 

o Severe deficiency of oxygen 
due to its complex formation 
with haemoglobin 


o Lung damage because 
particulates can block lungs 
specifically PM 35 


Carbon monoxide (CO) Natural gas 
e Vehicular emissions 


Cleaning solvents 





















Particulate Matters(PM) Carbon based particles 
e Dust 

o Aerosols 

e Woodstoves 

e Unpaved roads 


e Burning and ploughing of farm 
lands 

















o Nose and throat irritation 












o Harmful to people with heart 
diseases 

o Brain and 
damage 

o Digestive problems 














Lead (Pb) 





Vehicles using leaded gasoline 
e Metal refineries 
e Battery manufacturing 


e Vehicles 
e Industrial processes 


nervous system 



























o Eye and skin irritation 
o Cancer 
o Headache and nausea 


Volatile organic 
Compounds(VOCs) 






How to control air pollution? 


°  The_atmosphere has several built-in self cleaning processes such as dispersion, gravitational 
settling, flocculation, absorption, rain-washout, ete to cleanse the atmosphere. However, 
control of contaminants at their source level is a desirable and effective method through 
preventive or control technologies. 


Control Measures In Industrial Sector 
e Emission rates should be restricted to permissible levels by each and every industry 


e Incorporation of air pollution control equipment in design of plant layout must be made 
mandatory 


e Continuous monitoring of the atmosphere for pollutants should be carried out to know the 
emission levels. 
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ai ments to Control Air Pollution 
Air pollution can be reduced by adopting the following approaches: 


Ensuring sa let supply of oxygen to the combustion chamber and adequate temperature So 
that the combustion is complete thereby eliminating much of the smoke consi ting of partl 
burnt ashes and dust. onsisting of partly 


Pollution Control Equipment 


control devices for Control devices for 
rticulate contaminants gaseous contaminants 


pa 
(a) Gravitational settling 
clone separators 


b) Cy 
; Fabric ?Iters " 
(d) Electrostatic precipiators sheath , ote 
lectors (Scrubber ` absorption 
(e) Wet colle ( s) aaa hai 
Spray Venturi Cyclonic 
tower scrubber scrubber 


nt Equipments used in Air Pollution control 

es, bag houses and electro-static 
ts are used to remove particulates 
Wet scrubber can additionally 


Fig: The differe 
devices such as scrubbers, cyclon 
ses. These equipmen 
d industrial plants. 


© To use mechanical 
precipitators in manufacturing proces 
from the exhaust gases of electric power an 


reduce sulphur dioxide emissions. 
Q. 9(b): Write a comprehensive note on photochemical smog. 


Ans. 


Photochemical Smog 


The word smog is a combination of smoke and fog. 


Reducing Smog 


The smog which contains higher concentrations of SO; is 
It is mainly produced by combustion of coal. 


. Oxidizing Smog or Photochemical Smog 
Photochemical smog containing higher co ncentrations O 
smog. 
(i) Itisa yellowish-brownish grey haze. 
(ii) Itis formed in the presence of water droplet 
(iii) The main reactants of photochemical smog are nitric oxi 
(iv) Nitric oxide is oxidized to nitrogen dioxide within minute 
concentration of pollutant gas. 
(v) The yellow colour in photochemical smog is due to the p 


known as ‘reducing smog’. 


f oxidants (e.g. O3 etc.) is called oxidizing 


s and chemical reactions of pollutants in the air. | 
de (NO) and unburnt hydrocarbons. 


resence of nitrogen dioxide. 
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The following conditions are required for the formation of smog, | 
(i) There must be sufficient NO, hydrocarbons and volatile Organic compounds (VOC) ifek 
the vehicular traffic. 7 
(ii) Sunlight, so that some of the chemical reactions may occur at a rapid rate, 
(iii) The movement of air mass must be little so that reactions are not disturbed. 


Formation of 





Solar radiation 
in urban area 






eee V ART sud fanaa aaa ; 
With presence of an 

inversion layer, 
trapping pollutants 






mog in afternoon is the 


peroxyacetyl nitrate (PAN) and ozone in the air. P 


built-up of oxidizing agents such as 


AN is an eye-irritant and is also toxic 
to plants. 
Q.9(c): Define global warmin 


8? What are its disadvanta 
sides? Write some su 


ges and sunny 
ggestion to control the pr 


ocess of global 
warming., 
Ans. 
“The day by day increase in the temperature of earth due to increase in green house effect is called 
global warming”. 


Increase in Carbon Dioxide and Its Impact 


The amount of carbon dioxide has increased to greater extent in the previous two and a half 
centuries. After Industrial Revolution (1750), the amount of CO, was 265 ppm in 1850 and it was 340 
ppm in 1987. While it is estimated that t ncrease to 600 ppm upto 2050. 

Currently, 
carbon dioxide i 


his amount will i 


of the world is as follows: 


contributes 28% out of which about 25% is contributed by USA alone. Russia, 


ut 25%. Western Europe contributes 15% of the 


| Northern America 


Eastern Europe and Central Asian states contribute abo 
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al, out of this 3% is contributed by UK alone. China alone contributes 9%. Thus global, warming is 


tot 
o a threat to the world and is caused by increase in the amount of greenhouse gases 


als 
pisadvantages of Global Warming 


e Ocean circulation disrupted, disrupting and having unknown effects on world climate 


e Higher sea level leading to flooding of low-lying | 
evacuation. & ying lands and deaths and disease from flood and 


e Deserts get drier leading to increased desertification. 

e Changes to agricultural production that can lead to food shortages. 

e Water shortages in already water-scarce areas. 

e Starvation, malnutrition, and increased deaths due to food and crop shortages. 

e More extreme weather and an increased frequency of severe and catastrophic storms. 
e Increased disease in humans and animals. 

e Increased deaths from heat waves. | 
e Extinction of additional species of animals and plants. 
e Loss of animal and plant habitats. 


e Increased emigration of those from poorer or low-lying countries to wealthier or higher 
countries seeking better conditions. 


e Additional use of energy resources for cooling needs. 

e Increased air pollution. | 
e Increased allergy and asthma rates due to earlier blooming of plants. : | 
e Melt of permafrost leads to destruction of structures, landslides and avalanches. 

e Permanent loss of glaciers and ice sheets. 

© Cultural or heritage sites destroyed faster due to increased extremes. 

e Increased acidity of rainfall. 

e Earlier drying of forests leading to increased forest fires in size and intensity. 

e Increased cost of insurance as insurers pay out more claims resulting from increasingly large 


disasters. 
e Aggressiveness will increase leading to an increase in the murder rate. 


Sunny Sides of Global Warming 
Climatic change is expected to have disastrous effects on earth but some areas like northern parts 
of Europe, Russia and the US will get benefit. 
e Melting of snow and ice will flourish agriculture, shipping, oil, gas and mining sectors of rich 
countries of the north. 
e Agriculture in the polar region is expected to expand too, because farming season increases by 
increasing temperature. 
e Fishing in the northern sea would expand. The herring, the Tuna and the Brisling are slowly 
going north (northern part of Atlantic oceans). 
ə The forestry industry can grow also because a warmer temperature means trees can grow at 
higher latitudes. 
e Summer tourism could increase in northern European countries, as Italy, Spain and Greece 
become too hot in July and August. 


www.urdukutabkhanapk.blogspot.com 





www.urdukutabkhanapk.blogspot.com 
58 


e Commercial shipping would also expand as the ice sheet shrinks, with navigation days in the 
Arctic Ocean increasing from 30 days today to between 120 and 140 days by 2099. 


gion will increase due to melting of ice, A 
ration of gas and oil resources, 


e Exploration of natural resources in Siberian re 
Russian company Gazprom has started the explo 


How to Prevent Global Warming? 


e We may be able to decrease our carbon foo 


tprint and stop or slow 
example, replacing the incandescent light bulb 


le in s in your home with com 
can lower your electric bill and reduce carbon dioxide emissions, 
Walking to your destination instead of taking the car is anoth 


er way to reduce global warmi 

Recycling and using recycled products. ii 
Installing alternative energy sou 
device also can contribute mightil 


e Excessive plantation 
e 


global warming. For 
pact fluorescent bulbs 


rces such as solar panelling and buying energy-efficient 
y. 


Using renewable energy resources, 
e 


By applying the concept of sustainable urban 


Q.9(d): Discuss the process, advantages and limitations of composting. 
Ans. 


ization and make buildings ecofriendly. 


Composting 


It is another popular method practiced in many cities in our country. In this method, bulk organic 
waste Is converted into fertilizer by biological action. Separated combustible waste is dumped in 
underground trenches in layers of 1.5m and finally covered with earth of 20cm and left for 
decomposition. Sometimes, actinomycetes are introduced for active decomposition. Within 2 to 3 days, 
biological action starts. Organic matter is destroyed by actinomycetes and lot of heat is released 
increasing the temperature of compost by 75°C and the refuse is finally converted into powdery brown- 

that has a fertilizing value and can be used in agriculture. Humus 


coloured, odourless mass called humus 
contains lot of nitrogen essential for plant growth, apart from phosphates and other minerals. 
Heat 


Gas - CO2 







Water Vapour 










Food waste 
-Commercial 
-Household 







Compost 

-Environmental friendly 

-Alternative to artificial fertilizers 
-Dramatically improves soil structure 
-Provides nutrients to soil 


Residue 


Inputs 
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Advantages 
1. Manure added to soil increases water retention and ion-exchange capacity of soil 


2, This method can be used to treat several industrial solid wastes. 
3, Manure can be sold thereby reducing cost of disposing wastes. 
4. Recycling can be done 


Limitations 
1. Non-consumables have to be disposed separately 
2, een has not caught up with the farmers and hence does not have an assured 
market. 


Q.10(a): Why Ozone in stratosphere is important to us? Explain the 
causes and effects of ozone depletion. 


Ans. 


Importance of Ozone Layer 


he atmosphere due to industrial process. The concentration of ozone (03) 


Ozone is produced in t 
dered harmful. In the atmosphere, oxygen is converted into the ozone, by 


eater than 0.1 ppm is consi 
absorbing sunlight. 

e There is a protective layer of ozone 

The thickest layer of ozone is presen 

ə Asa matter of fact, ozone absorbs harmfu 

cause cancer in human beings and are also d 

e In 1980, scientists observed that there is a hole in the ozon 


was observed near Antarctica. The presence of the hole 1 
concentration of ozone in the atmosphere is decreasing day by day. 


between 15 km to 60 km above the surface of the earth. 
t at 23 km above the surface of the earth. 

| ultraviolet rays of the sun. Ultraviolet rays can 
etrimental to the organic matter necessary for life. 


e layer of the atmosphere. That hole 
n the ozone layer indicates that the 


Sources of Ozone Depletion 


Oxides of Nitrogen NOx 
Oxides of nitrogen destroy the ozone present in the atmos 
regenerated. NOx destroy ozone as follows: 
NO + 0; ——> NO; + Or 


NO, + O——> NO +O 


phere and they themselves are 


Nuclear Tests 
When nuclear tests are conducted, high temperatures are produced. These high temperatures allow 


the atmosphere nitrogen to combine with the atmospheric oxygen to form oxides of nitrogen. These 
oxides of nitrogen destroy the ozone in the same manner as described above. 


Chloroflourocarbons (CFC’s) 

Chlorofluorocarbons such as Freon-I (CFCI;) and Freon-2 (CF,Cl,) are used as aerosol spray 
propellants. 

These fluorochlorocarbons are also used as refrigerants and firefighting agents. 

These compounds are chemically inert and do not react with the other substances. These 
compounds enter into the stratosphere and absorb ultraviolet radiations. By absorbing ultraviolet 
radiations chlorofluoro carbons break down and form atomic chlorine. Atomic chlorine destroy the ozone 
in the same way as NOx do. 
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Cl +O; ———> CIO + 0: 
clo + O—————> CI +0, 


Other Sources of Ozone Depletion 


ə CCl, 
e CF, 
e  Halons 


e HydroChlorofluoro carbons (HCFC) 
e Methyl Halides ` 






1l UV causes a 
chlorine atom 

to break way from 
the CFC molecule. 





, $ 
Free Chlorine 
. i CIO - Chlorine i O, - Oxygen 
Free Chlorine O,- Ozone | CIO - Chlorine ©,- Oxygen lita ies monoxide molecule 

monoxide molecule 
A The free chlorine g The chlorine atom 4 A free oxygen — 5| The result is 
atom hits an ozone pulls one oxygen atom atom hits the chlorine another free chlorine 
molecule. away. monoxide molecule. atom. 


À Free chlorine will continue to deplete ozone in the stratosphere. ma 
Some Important Facts 


1. Ozone layer is capable of filtering UV radiations between 215 and 300 nm wavelength 
2. Thickness of ozone is measured by DU (Dobson unit) 
3. Average thickness of ozone layer is 230 DU 


Effects of Ozone Depletion 


Sunburns 

Skin cancer 

Immune system suppression 

Eye cataract 

Reduction in crop yield 

Decrease in forest productivity 

Disruption in aquatic food chains and food webs 
Increase in photochemical smog 

Increase in acid deposition 


Degradation of outdoor paints and plastics 
DNA breakage 


Ozone Depletion Potential (ODP) 


are Measure of destructive effects of ozone depletion substance with respect to reference substance that is 
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Q.10(b): How Acid Rain is generated? Describe its nature effects and 
remedial measures. 


Ans. 


Acid rain, or acid 
components, such as sulphuric or nitric acid that fall to the ground from th 


forms. This can include rain, snow, fog, hail or even dust that is acidic. 


deposition, is a broad term that includes any form of precipitation with acidic 
e atmosphere in wet or dry 


What Causes Acid Rain? 


e Acid rain results when sulphur dioxide (SO2) and n 
atmosphere and transported by wind and air currents. 

e The SO; and NOx react with water, oxygen and othe 

acids. 

These then mix with water and other materials before fa 

While a small portion of the SO2 and NOx that cause aci 

volcanoes, most of it comes from the burning of fossil fuels. 

and NOx in the atmosphere are: 

rate electricity. Two-thirds of SO2 a 

ierators. 


itrogen oxides (NOx) are emitted into the 


r chemicals to form sulphuric and nitric 


lling to the ground. 


d rain is from natural sources such as 


o The major sources of SO2 


e Burning of fossil fuels to gene 
atmosphere come from electric power ge! 


e Vehicles and heavy equipment. 
e Manufacturing, oil refineries and other industries. 
Winds can blow SO, and NOx over long distances and across borders making acid rai 


for everyone and not just those who live close to these sources. 


Forms of Acid Deposition 


Wet Deposition 


Wet deposition is wha 
formed in the atmosphere fall to the grou 


nd one-fourth of NOx in the 


n a problem 


t we most commonly think of as acid rain. The sulphuric and nitric acids 


nd mixed with rain, snow, fog or hail. 


Dry Deposition 
Acidic particles and gases can also depos 
deposition. The acidic particles and gases may 


it from the atmosphere in the absence of moisture as dry 
deposit to surfaces (water bodies, vegetation, buildings) 
quickly or may react during atmospheric transport to form larger particles that can be harmful to human 
health. When the accumulated acids are washed off a surface by the next rain, this acidic water flows over 
and through the ground, and can harm plants and wildlife, such as insects and fish. 

The amount of acidity in the atmosphere that deposits to earth through dry deposition depends on 
the amount of rainfall an area receives. For example, in desert areas the ratio of dry to wet deposition iS 


higher than an area that receives several inches of rain each year. 


Measuring Acid Rain 


Acidity and alkalinity are measured using a pH scale fo 
substance's pH (less than 7), the more acidic it is; the higher a substance's pH (greater than 7), the more 


alkaline it is. Normal rain has a pH of about 5.6; it is slightly acidic because carbon dioxide (CO2) dissolves 
into it forming weak carbonic acid. Acid rain usually has a pH between 4.2 and 4.4. 


r which 7.0 is neutral. The lower a 
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Diagram Showing Dry & Wet Deposition 
Effects of Acid Rain 
e Acidification of soil and rocks 
° Damaging effects on plantation 
e Useful bacteria may be affected adversely 
e Poor crop yield 
e Biodiversity loss 
e Deforestation 
e Damage to terrestrial ecosystem 
e — Corrosion of metals 
e Skin irritation 


° Damage to buildings, marble Stone, fabrics and fading in the colours of dyes 


Remedies 
e Treatment of industrial exhaust 
e — Restrictions of fossil fuel burning 


Q.10(c): Write a comprehensive note on Incineration? 


Ans. 


Incineration 


It isa hygienic way of disposing solid waste. It is suitable if waste contains more kanae 
material and organic content. It is a thermal process and very effective for detoxification of @ 
combustible pathogens, It is expensive when compared to composting or land-filling. 
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In this method municipal solid wastes are burnt in a furnace called incinerator Combustible 
substances such as rubbish, garbage, dead organisms and non-combustible matter such as glass orcelain 
and metals are separated before feeding to incinerators. The non-combustible materials can be lef out for 
recycling and reuse. The leftover ashes and clinkers may account for about 10 to 20% which need further 
disposal by sanitary landfill or some other means. 


Flue Gas 






Dried Sewage- 
Sludge Granulate 


S r e a 


Energy production through incineration 

The heat produced in the incinerator during burning of refuse is used in t 
for generation of electricity through turbines. Municipal solid waste is generally wet and has a high 
calorific value. Therefore, it has to be dried first before burning. Waste is dried in a pre-heater from where 
it is taken to a large incinerating furnace called "destructor" which can incinerate about 100 to 150 tons 
per hour. Temperature normally maintained in a combustion chamber is about 7000C which may be 


increased to 10000C when electricity is to be generated. 


he form of steam power 


Advantages 
1. Residue is only 20-25% of the original and can be used as clinker after treatment. 


2. Requires very little space. 
3. Cost of transportation is not 
4. Safest from hygienic point of view. 
5, An incinerator plant of 3000 tons per 


high if the incinerator is located within city limits. 
day capacity can generate 3MW of power. 


Disadvantages 
1. Its capital and operating cost is high 


2. Operation needs skilled personnel 
3. Formation of smoke, dust and ashes needs further disposal and that may cause air pollution. 


Q.11(a): What is balanced diet? Explain the Biochemistry and importance 
of carbohydrates and fats. 


Ans. 
Balanced Diet 


“4 diet which contains right amount of carbohydrates, fats, proteins, V 
roughages is termed as balanced diet. ” 


itamins, minerals, water and 
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i i i ivi z It depends 0 


Foe of an individual. is divided into two 
aoine ae hich sustains life is termed as food. A food D hydrate eae Nutr 
Some substance whic tains organic nutrients (carbohydrate, ns, Protein ntg 

, fat, 


lanced diet con 
balanced food or ee a (H2O and minerals). 


Fat/Oil, Salt and Sugar 
Meat, Fish, Egg and Alternatives 


Myke \ 
al hf 4 
A ro th 


So a 
dietary fibre) and inorgani 








Èi 7 
Rm BN 
Milk and Alternatives Mi | 
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Carbohydrates 


“Carbohydrates are the organic compounds which contain elements like carbon, hydrogen and 
oxygen while in carbohydrates the ratio of hydrogen atoms and oxygen atom is Same as that of H,0 
Le, 2:1” 

The simplest example of carbohydrates is glucose. 

Carbohydrates are classified as follows: 


(i) Monosaccharides 


Glucose is the most important example of monosaccharides. Monosaccharides consist of (6) carbon 
atoms usually. Glucose has the formula CsH120¢. Other important monosaccharides are galactose 
fructose etc, 


(ii) Disaccharides 


Starch is very important pol i : 
. Sac = 
excessive glucose in the re of ame charide. Animals store food in the form of starch, Plants stor 


Glycogen is referred to as “animal starch”. 


Excessive ø] A . 
Starch fi N ese 1 stored in the form of glycogen in most of the animals and fungi as well. 
and g'ycogen are the stor age material because: 
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Cellulose is the main component of plant cell wall. C is ani 

N i . Cellulose is an inert polysacchari i 

easily digested by animals. In humans, cellulose remains undigested in the form of bulk onan =i ae 

the intestinal functioning and facilitates peristalsis. oe 
Common sources of carbohydrates are sugars. 


Functions of Carbohydrate 


Carbohydrates perform the following important functions: 

1. These are the sources of energy. 

2, Carbohydrates play important role is the formation of nucleic acid (DNA). 

3, These are used in the synthesis of supporting materials e.g. (cell wall in plants). 
4. Carbohydrates are necessary in the formation of lubricants. 


5, The amount of heat released through digestion of 1 gram of carbohydrates is 4.1K calorie. 


Fats and Oils 
“Fats are the organic compounds which c 
unlike carbohydrates; oxygen is present in much less proportio 
Fats are hydrolysed to field fatty-acids and glycerols. 
The difference between the fats and oils lies in their state. F 
20°C (room temperature). 
The fats are important energy - provi 


These saturated fats are accompanied with 
commonly unsaturated fats. 


Function of Fats 


1. These are very good sources of energy. 
4. Fats are usually used as a solvent for fat - soluble vitamins and other important substances like 


sex-hormones. 
3, Fats are used as insulating material. These are deposited beneath skin and thus prevent 


excessive heat-loss. 
4, Fats prevent excessive wa 


Q.11(b):Describe the traditional and moder 
preservation. 


ontain elements like carbon, hydrogen and oxygen, but 


n as compared to hydrogen.” 
ats are solid while oils are liquid at 


he animal bodies are called saturated fats. 


ding foods. Fats in t 
“cholesterol” while fats of plants are 


a fatty substance called 


ter loss from the surface of the body. 


n methods of food 


Ans. 


Food Preservation and its Methods 

. Food preservation involves preventing the growth of bacteria, fungi (such as yeasts), or other 
microorganisms (although some methods work by introducing benign bacteria or fungi to the food), as 
well as slowing the oxidation of fats that cause rancidity. Food preservation may also include processes 
that inhibit visual deterioration, such as the enzymatic browning reaction in apples after they are cut 


during food preparation. 
Some of the important methods of food preservation are as follows: 


1. Traditional Methods 
(i) Drying 


Drying is one of the oldest techniques used to ham iti 
per the decomposition of food products. As earl 
as 12,000 B.C., Middle Eastern and Oriental cultures were drying foods using the ou of the of 
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i ind, but "still houses" were 
i turally dried by the sun and win » but ' es" 
y n mhi to dry things. A fire would be built inside the building to 
idn 
dry the various fruits, vegetables, and herbs. 


(ii) Cooling 


Cooling preserves food by slowing down the growth and reproduction of microorganisms and the 
action of enzymes that cause food to Tot. The introduction of commercial and domestic refrigerators 
drastically improved the diets of many in the Western world by allowing foods such as fresh fruit, salads 
and dairy products to be stored safely for longer periods, particularly during waim weather. 


built in areas that 
Provide the heat to 


(iii) Freezing 


Freezing is also one of the most commonly used processes, both commercially and domestical} 
for preserving a very wide range of foods, including prepared foods that would not have required freezing 
in their unprepared state. For example, potato waffles are stored in the freezer, but potatoes themselves 
require only a cool dark place to ensure many months' storage. Cold stores provide 


large-volume, long- 
term storage for strategic food stocks held in case of national emergency in many countries 
(iv) Boiling 


Boiling liquid food items can kill any existing microbes. Milk and wat 
harmful microbes that may be present in them. 


(v) Salting 


er are often boiled to kil] any 


Salting or curing draws moisture from a substanc 
cured with salt or sugar, or a combination of the two. Nit 


and contribute the characteristic pink colour. It was am 
around the 1700s, 


(vi) Pickling 


Pickling is a method of preservin 
classified into two Categories: chemical 


e through a process of osmosis, Substances are 
rates and nitrites are also often used to cure meat 
ain method of preservation in medieval times and 


pickling and fermentation pickling. 
In chemical pickling, the food is placed in ane 


; ; ing and eggs, as well as mixed vegetables 
such as piccalilli. 


In fermentation pickling, 
produces lactic acid. 


(vii) Canning 


In this method, the food is first heated at a high temperature that kills bacteria and destroys 
enzymes, then the food is sealed in a metallic container, thus food becomes safe from contamination, 


Metallic cans are usually lacquered to prevent food from chemically reacting with metals and producing 
toxic substances. 


the food itself produces the preservation agent, typically by a process that 


2. Industrial/modern techniques 


Techniques of food preservation were developed in research laboratories for commercial 
applications. 


(i) Pasteurization 


Pasteurization is a process for preservation of liquid food. It was originally applied to combat a 
souring of young local wines. Today, the process is mainly applied to dairy products. In this method, P 
is heated at about 70°C for 15 to 30 seconds to kill the bacteria present in it and cooling it quickly to 
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revent the remaining bacteria from growing. The milk is then stored in steriliz 
i ; ized bottle i 
cold places. This method was invented by Louis Pasteur, a French chemist, in 1862 a 
qi) Vacuum - packing 
Vacuum - packing stores food in a vacuum environment, usually in an air-tight bag or bottle. The 
cuum environment strips bacteria of oxygen needed for survival. Vacuum-packing is commonly used 
toring nuts to reduce loss of flavour from oxidization. A major drawback to vacuum packaging, at the 


for S i ; 
|, is that vacuum sealing can deform contents and rob certain foods, such as cheese, of its 


consumer leve 
flavour. 
(iv) Radiation 

Irradiation of food is the exposure of food to ionizing radiation. The two types of ionizing radiation 
used are beta particles (high-energy electrons) and gamma rays (emitted from radioactive sources as 
cobalt-60 or cesium-137). Treatment effects include killing bacteria, molds, and insect pests, reducing the 
ripening and spoiling of fruits, and, at higher doses, inducing sterility. The technology may be compared 
to pasteurization; it is sometimes called "cold pasteurization", as the product is not heated. 


(v) Non-thermal plasma 


This process subjects the surface of food to a "flame 
s causes microorganisms to die off on the surface. 


" of ionized gas molecules, such as helium or 


nitrogen. Thi 
(vi) High-pressure food preservation 

High-pressure food preservation or pascalization refers to the use of a food preservation technique 
that makes use of high pressure. "Pressed inside a vessel exerting 70,000 pounds per square inch (480 
MPa) or more, food can be processed so that it retains its fresh appearance, flavour, texture and nutrients 
while disabling harmful microorganisms and slowing spoilage." By 2005, the process was being used for 
products ranging from orange juice to guacamole to deli meats and widely sold. 


(vii) Bio-preservation 

Bio-preservation is the use of n 
preserving food and extending its shelf life. Benefici 
these bacteria are used in bio-preservation to control 
a benign ecological approach which is gaining increasing attention. 

Of special interest are lactic acid bacteria (LAB). These bacteria have antagonistic properties that 
make them particularly useful as bio-preservatives. When LABs compete for nutrients, their metabolites 
often include active antimicrobials such as lactic acid, acetic acid, hydrogen peroxide, and peptide 
bacteriocins. Some LABs produce the antimicrobial niasin, which is a particularly - effective preservative. 


Q.11(c): What are food preservatives? Describe their types and effects on 
human health. 


atural or controlled microbiota or antimicrobials as a way of 
al bacteria or the fermentation products produced by 
spoilage and render pathogens inactive In food. It is 


Ans. 


Food Preservatives 

Food is so important for the survival, so food preservation is one of the oldest technologies used by 
human beings to avoid its spoilage. Different ways and means have been found and improved for the 
purpose. Boiling, freezing and refrigeration, pasteurizing, dehydrating, pickling are the traditional few. 
Sugar, mineral salt and salt are also often used as preservatives. Nuclear radiation is also being used now 
as food preservative. Modified packaging techniques like vacuum packing and hypobaric packing also 
work as food preservatives. 

Food preservation is basically done for three reasons 


e To preserve the natural characteristics of food 
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e To preserve the appearance of food 
e To increase the shelf value of food for storage. 


Natural Food Preservatives 


F In the category of natural food eee pe a the salt, sugar, alcohol, vinegar, etc. These are 

the traditional preservatives in food that are also used at home while making pickles, jams and juices, etc. 

Also the freezing, boiling, smoking, salting are considered to be the natural ways of preserving food 

Coffee powder and soup are dehydrated and freeze-dried for preservation. In this section. the citrus food 
. . ‘ e . . . j , 

preservatives like citrus acid and ascorbic acid work on enzymes and disrupt their metabolism leading to 

the preservation. 


Sugar and salt are the earliest natural food preservatives that very efficiently prevent the growth of 
bacteria in food. To preserve meat and fish, salt is still used as a natural food preservative, 


Chemical Food Preservatives 


Chemical food preservatives are also being used for quite some time now. They seem to be the best 
and the most cffective for a longer shelf - life and are generally foolproof for the preservation purpose. 
Examples of chemical food preservatives are: 


e Benzoates (such as sodium benzoate, benzoic acid) 
e Nitrites (such as sodium nitrite) 

e Su!phites (such as sulphur dioxide) 

e  Sorbates (such as sodium sorbate, potassium sorbate 


Antioxidants are also the chemical food preservatives that act as free radical scavengers. In this 
category of food preservatives come the vitamin C, BHA (butylated hydroxyanisole), bacterial growth 
inhibitors like sodium nitrite, sulphur dioxide and venzoic acid. 


Then, there is ethanol that is a one of the chemical preservatives for food. Unlike natural food 
preservatives, some of the chemical food preservatives are harmful. Sulphur dioxide and nitrites are the 
examples, Sulphur dioxide causes irritation in bronchial tubes and nitrites are carcinogenic. 


Artificial Preservatives 


Artificial preservatives are the chemical substances that stops of delayed the growth of bacteria, 
spoilage and its discolouration. These artificial preservatives can be added to the food or sprayed on 
the food. 


Types of Artificial Preservatives 


e Antimicrobial agents 

e Antioxidants 

e Chelating agent 

In antimicrobial agent come the benzoates, sodium benzoate, sorbates and nitrites. 
Antioxidants include the sulphites, Vitamin E, Vitamin C and butylated hydroxytoluene (BHT) 
Chelating agent has the disodium ethylenediaminetetraacetic acid (EDTA), Polyphosphates and 
citric acid 

Harmful Food Preservatives 


Although preservatives are used to keep the food fresh and to stop the bacterial growth, but still 
there are certain preservatives that are harmful if taken in more than the prescribed limits. 


Certain harmful food preservatives are: 
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e Benzoates 


e  Butylates 
e BHA (butylated hydroxyanisole) 


9.11(d): Write comprehensive note on vitamins. 


Ans. 


Vitamins 

Vitamins are important organic compound 
the breakdown of existing vitamins. Due to the deficiency of 
diseases occur like scurvy ete. Vitamin are of two types that is water - 
complex and C) and fat - soluble (A, D, K, E) 

e vitamins is as follows: 


s and are continually required by the body due to 
vitamins, serious deficiency 


soluble vitamins (B 


e Some important description about thes 


(a) Vitamin A 

Vitamin A is the derivativ 

good eyesight. It also helps in skin’s pr 

vitamin A is about 0.75 mg. 

» Usual sources of vitamin A are carrots, gree 
of vitamin A causes “night blindness.” 


ed carotene. Vitamin A is vital for 


e of a coloured compound call 
t infection. Daily requirement of 


t 
otection agains 


n leafy vegetables, fortified milk, etc. Deficiency | 


amin D causes poor 
f vitamin D are egg 


(b) Vitamin D 
e Vitamin D is vital for the developmen 
development of bones in the children ca 


yolk, liver fish oil, met etc. 
roduce vitamin D through sunlight. 
1) is converted into vitamin D with the help of UV radiation 1.€. 


olestrol is Vitamin-D 
Sunlight 


Its daily requirement is about 0.01 mg. 


t of bones. Deficiency of vit 
Iled “Rickets”. Usual sources O 


In this reaction a chemical 


e Skin can also p 
(f-dehydrocholestre 


= -__o 


F-dehydroch 


(c) Vitamin-E (Tocopherol) 
Vitamin-E is a natural antioxidant as it scavenges various ions which are detrimental to the 
cell. Usual sources of vitamin-E are green leafy vegetables, vegetable oil, eggs, peanuts etc. Its | 
in the protection of cells. Daily dose i 

: | 


deficiency causes “sterility.” It prevents ageing and helps 1 


of vitamin-E is 30 mg. 


(d) Vitamin-K 
e Vitamin K belongs to the 
in the formation of “prothrombin 
of vitamin K causes haemophilia. 


e Usual sources of vitamin-K are spinach, g 


inds. It plays an important role 


Quinone family of aromatic compot 
for blood - clotting, deficiency 


> enzyme which is necessary 
reen leafy vegetables and tomatoes. 


(e) Vitamin-C (Ascorbic acid) 


e  Vitamin-C is very vital vi 
and joints. It also plays importan 
requirement is 40 mg. 


ntenance of skin, ligaments, bones 


tamin for the protection and mai 
ds and mending fracture. Its daily 


t role in healing of woun 


PMT SAIS 
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„C causes disease like “scurvy” which is accompanied by 


i : m 
d delayed clotting and healing, sources are citrus fruit and Use], 


e Deficiency of vitamin , 
JUlegs, 


weakness, bleeding gums an 
turnips, cabbage, potatoes etc. 


(f) Vitamin B-1 (Thiamine) 
Vitamin B-l is necessary for the carbohydrate metabolism. B1 prevents a disease ç 


e 
beriberi which is accompanied by weakness of nerves, muscles, bones and joints, 


alled 


e Daily requirement is 1.5 mg. usual sources of vitamin B-1 are milk, meat, yeast, unpolished 
rice, nuts, etc. 


(g) Vitamin B-2 (Riboflavin) 
e Vitamin B-2 plays a vital role in protein metabolism. Daily requirement of B-2 is about 1.5 
mg. Best sources of B-2 are milk, meat, mushrooms, etc. 


(h) Vitamin B-6 (Pyridoxin) 
e Vitamin B-6 is important for the regulation of central nervous system (CNS). Usual 
requirement of B-6 is 2.0 mg per day. Sources of vitamin B-6 are milk, meat, eggs, grains, etc. 
(i) Vitamin B-5 (Pentothenic acid) | 


e  Pentothenic acid is necessary for the metabolism of fats, and various enzyme functions. Daily 
requirement of vitamin B-5 is about 2 mg. 


e Best sources of B-5 vitamin are egg, milk, liver etc. 


(j) Vitamin B-12 (Cynocobalamine) 


e Vitamin B-12 is necessary for the formation of red blood cells. It is also necessary for 
functioning of nerve cells. Deficiency causes anaemia. Daily requirement is 0.01 mg. 
t 


e Usual sources of vitamin B-12 are milk, egg, soybean, meat, fish, etc. 


Q.12(a):What is information system? How can it be developed and 
classified into different types? 


Ans. 


Information System 


An information system (IS) is a set of interrelated elements or components that collect(input), 
manipulate(processes), and disseminate (output) data and information and provide a feedback mechanism 
to meet an objective. 


Classification of Information Systems: 

1. Operations Support System 
(i) Transaction processing systems: It maintains records about business exchanges. 
(ii) Process control systems: It monitors and controls industrial processes, 
(iii) Office automation systems: It automates office procedures. 

2. Management support systems 
(i) Management information system: It is a database of annual financial information. 
(ii) Decision Support System: It helps in business decisions. 


(ili Executive information system: It supports executive information and decision-making for 
long period. 


ae :. ee __— 
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Steps involved in the development of IS 














Systems investigation 
Understand problem 
































eee | 
| 
Systems analysis | 
' Understand solution | 
j < | 
peee i 
1 TOE IERT | 
Systems design l 
i Select and plan best solution | 
i : i 
" aaah: i 
i BAG E o AOE T A E ee i 
“Systems implementation: 
~ Place solution into effect: | 
peert een | 
| __ [ieSystems maintenance: | 
enoret andreview s i o | 
“Evaluate“results.of solution: | 
l 
I i 
| oe | 
Q.12(b):Define Networking. Briefly compare the different types of 
Networking. i 
Ans. | 
Networking 


Networking is the process of interconnecting two or more devices so that the users can 
communicate with each other, share resources and overcome other limitations of stand-alone systems. 


Advantages of Networking 
e Network enables sharing of expensive resources such as processor, storage space and 


peripherals like printer. | , 
e Any user in a network can load and use the software installed on any of the computer oO 


fileserver in the network. 
e The network users can communicate between them. | | 
e In a networked environment, the data is backed up with duplicate storage. Adequate security 
measures are also put in place to protect the data. 


Types of Network 


1. Local Area Network (LAN) 
It is a computer network that interconnects computers within a limited area. 
Types of LAN: Local area networks are mainly of two types: 
(a) Client / Server LAN (b) Peer-to-Peer LAN 


Ne ee eg RE RRR 
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Distr ibuteg 


|g 


Peer to Peer 





Client / Server 


Client / Server LAN 
èe More difficult to set up. 
e More expensive to install. 


Less time Consuming to maintain the software. 
¢ Requires a server. 


° No limit to the number of computers that can be supported by network. 
Peer-to-Peer LAN 

ə Easy to set up. 

e — Less expensive to install. 


e More time-consuming to maintain the software. 


* Does not require a server, 
è Ideal for networks with less than 10 computers, 
2, Metropolitan-Area Network (MAN) 


The communication infrastructures that have been developed in and around large cities, 
High School 












Internet <~+—> To Datacenter 
Core Router 


Middle School 


District Office 
Elementary School 


3. Wide-Area Network (WAN) 


A network that connects two or more 


local-area_ networks (LANS) over a potentially large 
geographic distance, 


Re 
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| Workstation 


— TE eo 









eo 


WAN 


Ez Workstation 










Giake AN - 
C 


Transmission Media Type | Twisted pair Twisted pair and fibre-optic | Fibre-optic, radio and 
cables i satellite 


Q.12(c): Artificial intelligence is the miracle of science. Justify. 


Ans. 


Artificial Intelligence R 
AI is the part of computer science concerned with design of computer systems that exhibit human 


intelligence. (From the Concise Oxford Dictionary) 

It is the art of creating machines that perform functions that require intelligence when 
performed by people. 
Types of AI 

Symbolic AI: It is based in logic. It uses sequences of rules to tell the computer what to do next. 


Connectionist AI: It is inspired by the human brain. It is closely related to computational 
neuroscience, which models actual brain cells and neural circuits. 







Languages in AI 
e PROLOG (Programming in Logic) 
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e LISP (List programming) SS 
Advantages and Disadvantages of Artificial Intelligence 


Advantages 

e Solving new problems. 

e Better handling of information. 
Disadvantages 

e Increased costs. 

e Difficulty with software development. 
Applications of AI 

e Game playing. 

e Robotic toys, 


Q.12 (d): What are satellites? How they work? Discuss their application, 
also. 


Ans. 


A satellite is any object that revolves around a planet in a circular or elliptical path. The moon is 


earth’s original, natural satellite and there are many man-made (artificial) satellites, usually closer to 
earth. The path a satellite follows is called orbit. 


Types of Satellites 

e = Low-Earth-Orbit (LEO) 375-1000 miles 

e Middle-Earth-Orbit (MEO) 5,600-9,500 miles. 

e  Geosynchronous-Earth-Orbit (GEO) 23,000 miles. 
Satellite Frequency Bands 


Most commonly used bands: C-band (4 to 8 GHz) 
30 GHz). 


How Satellites Work 
(a) A earth station sends message in GHz range. (Uplink) 


(b) Satellite receives and retransmit signals back. (Downlink) 
(c) Earth station receive message in useful strength area. (Footprint) 


Pros and Cons of Satellites 


e Transmission cost of a satellite is inde 
area. 


e Higher bandwidths are available for use. 

e Launching satellites into orbit is costly, 

° There is a larger propagation delay in satellite communication. 
Uses of Satellites 


» Ku-band (11 to 17 GHz) , and Ka-band (20 to 


pendent of the distance from the center of the coverage 


e Weather satellites help meteorologists predict the weather, 
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Communication satellites allow radio, televisi se 

saywhere in the Saad evision and telephone transmissions to be sent live 

Navigational satellites help ships and planes navigate. 


Astronomical satellite gives information related to space. 


What is COVID-19? What are its symptoms, causes and 
preventions? 


0.33: 


Ans. 
coviD-19 


Corona-viruses are a family of viruses that can cause illnesses such as the common cold, severe 
acute respiratory syndrome (SARS) and Middle East respiratory syndrome (MERS). In 2019, a new 
-virus was identified as the cause of a disease outbreak that originated in China. 

The virus is now known as the severe acute respiratory syndrome corona-virus 2 (SARS-CoV-2). 
The disease it causes is called corona-virus disease 2019 (COVID-19). In March 2020, the World Health i 
Organization (WHO) declared the COVID-19 outbreak a pandemic. | 


Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 


coron 






membrane protein (M) 


nucleoprotein (N) | 
| 


genomic RNA 


envelope small membrane protein (E) 


Symptoms 


Signs and symptoms of coron 
exposure. This time after exposure and before having symptoms Is ca 


signs and symptoms can include: 


a-virus disease 2019 (COVID-19) may appear two to 14 days after 
lled the incubatiqn period. Common 


e Fever 
e Cough 


e Tiredness | 
Early symptoms of COVID-19 may include a loss of taste or smell. | 


Other symptoms can include: 
e Shortness of breath or difficulty in breathing 
e Muscle aches | 
e Chills 

e Sore throat 

e Runny nose 


I ag” 
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e Headache 
e Chest pain itis) 
. conjunctivitis report 
A e inclusive. Other less common symptoms have been reported, such aS rash 


A e hea. Children have similar symptoms to adults and generally have milg ilnesg 


iti diarr . i 
nausea, vomiting and fi mild to severe. Some people m 

i a toms can range irom very ay ha 
1 ale cena pee PREY may have no symptoms at all. Some people may experien 


d some peo : 
only a few symptoms, and s peop s of breath and pneumonia, about a Week after 


worsened symptoms, such as worsened shortnes 


toms start. a 
symp People who are older have a higher risk of serious illness from COVID-19, and the risk INCTease, 


with age. People who have existing chronic medical conditions also may have a en iak of serion, 
illness. Serious medical conditions that increase the risk of serious illness from COVID-19 include: 


e — Serious heart diseases, such as heart failure, coronary artery disease or cardiomyopathy 


e Cancer 
e Chronic obstructive pulmonary disease (COPD) 

e Type 2 diabetes 

e Severe obesity 

e Chronic kidney disease 

e Sickle cell disease 

e Weakened immune system from solid organ transplants 
Other conditions may increase the risk of serious illness, such as: 
e Asthma 

e Liver disease 

e Chronic lung diseases such as cystic fibrosis 

e Brain and nervous system conditions 

e Weakened immune system from bone marrow transplant, HIV or some medications 
e Type 1 diabetes 

e High blood pressure 


Causes 


Infection with the new corona-virus (severe acute r 


espiratory syndrome corona-v; 2 . 
CoV-2) causes corona-virus disease 2019 (COVID-19), a-virus 2, or SARS 


someone with the virus coughs, sneezes or talks. These drople 
nose of a person nearby, 


It can also spread if a person touches a surface with the virus on it and then touches his or her 
mouth, nose or eyes, although this isn't considered to be a main way it spreads. 


Risk factors 
Risk factors for COVID-19 appear to include: 


e Close contact (within 6 feet, or 2 meters) with someone who has COVID-19 
e Being coughed or sneezed on by an infected person 
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ications 
Although most people with COVID-19 have mild to moderate symptoms, the disease can cause 


‘.a| complications and lead to death in 
re medica’ OT. : some people. Older adults o anae 
seve’. medical conditions are at greater risk of becoming seriously ill with am or poop with existing 


roni l 
Complications can include: 


» Pneumonia and trouble breathing 


» Organ failure in several organs 
» Heart problems 
e A severe lung condition that causes a low amount of oxygen to go through your bloodstream 
to your organs (acute respiratory distress syndrome) . 
e Blood clots 
» Acute kidney injury 
e Additional viral and bacterial infection 
Current global situation 
e 53,766,728 confirmed cases 
e 1,308,975 deaths 
e US is the most affected country in the world 


Prevention 


Although there is no vaccine available to prevent COVID-19, you can take steps to reduce your 

risk of infection. WHO and CDC recommend following these precautions for avoiding COVID-19: 

e Avoid large events and mass gatherings. 

e Avoid close contact (within about 6 feet, or 2 meters) with anyone who is sick or has 
symptoms. 

e Stay home as much as possible and keep distance between yourself and others (within about 6 
feet, or 2 meters), especially if you have a higher risk of serious illness. Keep in mind some 
people may have COVID-19 and spread it to others, even if they don't have symptoms or don't 
know they have COVID-19. 

e Wash your hands often with soap and water for at least 20 seconds, or use an alcohol-based 
hand sanitizer that contains at least 60% alcohol. 


e Cover your face with a cloth face mask in public spaces, such as the grocery store, where it's 
difficult to avoid close contact with others, especially if you're in an area with ongoing 


community spread. Only use nonmedical cloth masks — surgical masks and N95 respirators 
should be reserved for health care providers. 

e Cover your mouth and nose with your ‘elbow or a tissue when you cough or sneeze. Throw 
away the used tissue. Wash your hands right away. 

e Avoid touching your eyes, nose and mouth. 

e Avoid sharing dishes, glasses, towels, bedding and other household items if you're sick. 

e Clean and disinfect high-touch surfaces, such as doorknobs, light switches, electronics and 
counters, daily. 


e Stay home from work, school and public areas if you're sick, unless you're going to get 
medical care. Avoid public transportation, taxis and ride-sharing if you're sick. 
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ve of Coronavirus (COVID-19) 


With the unavailability of a specific antiviral or a vaccine, COVID-19 hit back pa ttioular 
tly 


Europe and Pakistan. 
The government announced a second spell of Covid-19 in Pakistan on October 28, 20 


a daily increase in cases reached 750 compared to 400 to 500 a few weeks ago. 
The data released by the National Command and Operation Centre (NCOC) indicate that 
current percent positivity rate is closed to 3 compared to the previous figure of less than 5 e 
the average number of deaths is exceeding 11 per day. and 
Again smart lockdowns in affected areas 

Total number of positive cases are 359,032 in Pakistan 


20, when 
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PART-II 
(GENERAL ABILITY) 


SOLVED IMPORTANT QUESTIONS 


WorD PROBLEMS 


any laid off one-sixth of its workers, if the number of employees after lay off is 690, 


j}. A comp 
how many employees were laid off? 
Solution: 
Let total = x 


As question says: 


l 
——x = 690 
x 


1 

j-= |=690 
{ 3 

6-1 

~ |= 690 
(5) 

~ |=690 
G) | 


Laid off = 23 


1 
=7(828) 


= 138 
or 
Laid off = 828-690 
= 138 


2. A is half as old as B, and B is half as old as C, if the sum of their ages is 105, find their ages. 


Solution: 
Let C =x- year 
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As questions says: 


x xX xX 
—~+—+—=] 
i 2+7 05 


30+60+15=105 


3. If three is added to a certain number, 
what is the number? 


Solution: 
Let the required number is ‘x’ 


As question says: 
x+3=3x-15 (i) 


X-3x =-15-3 
-2x = -18 
18 
X S 
2 
x=9 


Verify by putting in (i) 
9+3=3(9)-15) 

12 =27=-15 

12 =12 


80 


the result is fifteen less 





than three times the number 


4. The balance in a bank is Rs. 82875 after the deduction of Zakat, find the balance before 


deduction. 
Solution: 


Let the balance before deduction is ‘x’ 
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Zakat rate = 2.5% 
Asq questions says: 
—2.5%x = = 82875 


= 82875 


* uci) 


= $2875 

1- a) 

i wt). = 82875 
40 

j 2) -82879 
40 


40 
= 875x— 
x=82 39 


x= Rs.85,000 
A car was sold for Rs, 88620 including 5% sales tax. 
(i) What is the actual price of the car? 
(ii) How much was sales tax on the car? 


Solution: 


6. 


If car was sold for Rs. 88620 including 5% rate tax 
(i) x+5%x = 88620 


x TER = 88620 
100 
1 
o{14+5) =a 
20 
d2 = 88620 
20 , 


x = 88620x 2. 
21 
x = 84400 
5 
ii) Tx =—— x84400 
(ii) Tx 100° 


= 4220 


gspot.com ____7 


i 





A stereo set was sold during the sale of Rs. 5760. Determine the regular selling price if the 
price of the set was reduced one-third of the original selling price. 


Solution: ` 


Let 
Original Price = x 
As question says: 
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1 
ra 
ame 


l 
l-= |= 5760 
{ 5) 


3-1 
— |= 5760 
{ 3 ) 


(4) = 5760 
3 


x =5760x2 
7 


x = 8640 


AGE PROBLEMS 


7. The sum of ages of a girl and her brother is 26 years. Three years ago her age was 4 times the 
age of her brother. Find out the present ages of the girl and her brother. 


Solution (Hint): 
Let 
Present age of the girl = x years 
Present age of her brother = y years 
X+ty=26 ua (i) 
3 years ago 
Age of the girl =(x-3) years 
Age of her brother = (y-3) years 
x-3 =4 (y-3) 
x-3=4y-12 
x —4y=- 12 +3 
xX- 4y =-9.......(ii) 
: By solving Equation (i) & (ii) 
Present age of the girl = 19 years 
Present age of the brother = 7 years 
8. Seven years back the age of a father was 5 times the age of his son. It will be twice after 14 
years. Find their present age. 
| Solution (Hint): 
The present age of son is x years 
The present age of father is y years 
7 years back 
The age of the son = (x — 7) years 
The age of the father = (y — 7) years 
y-7=35(x-7) > y-7=5x-35 => 5x — y = 28.......(i) 
After 14 years 
The age of the son = (x+ 14) years 
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qhe age of the father = (y + 14) years 
+14= Jat 14) 


x ~ y « . ee 
By solving Equation (i) & (ii) 


The present age of son is 14 years 

The present age of father is 42 years 

Ages of the father and his son are in the ratio 10:3. Eight years after their ages will be in the 
á ratio 12:5. Find their present ages. 


Solution (Hint): 
'(10x+8) _ 12 
a epee 
(3x+8) 5 
The present age of father is 10x = 10(4) = 40 years 


The present age of son is 3x = 3(4) = 12 years 
10. A mixture contains alcohol and water in the ratio 4 : 3. If 5 liters of water is added to the 
mixture, the ratio becomes 4: 5. Find the quantity of alcohol in the given mixture. 


Answer: 10 


SETS 
11. Verify: 
(a) AUB=BUA (b) ANB=BOA 
@ A={1,2,3, S0) B = {7,8,9,10,11,12} 
? 
Solution 
(a) A =(1,2,3,...10} B = {7,8,9,10,11,12} 
A UB = {1,2,3,..,10}Y {7,8,9,10,11,12} 
= (1,2,3, 10,11,12} svvrsersssreernereerns sete (i) 
BUA ={7,8,9,10,11,12} V M2157., 10) 
E N rr aar aaa a (ii) 
From (i) and (ii), 
AUB=BUA 


(b) A ={1,2,3,..,10} B= {7,8,9,10,11,12} 


AAB=(1,2,3,.0/10} 0 {7,8,9,10,11,12} 


= {7,8,9,10} E (iii) 
BNA = {7,8,9,10,11,12} A {1,2,3,.../10} 
= {7,8,9,10} sree ENE I T (iv) 
From (iii) and (iv), 
AnB=BAA 


(ii) A={1,2,3,...,15},B = {16,8,10,...,20} 
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(a) A={1,2,3,../15} B = {6,8/10,...,20} 


AUB = {12,3015} V {6,810.20} p 
= (1,2,3, 15,16,18,20} ii 
PA 
BUA = {6,8,10,...,20} VU { ” 


s.. 
PTT TIT 
. 


= {1,2,3,...,15,16,18,20} 


From (i) and (ii) 
AUB=BUA 
(b) A={1,2,3,...,15} B= {6,8,10,...,20} 
A MB = {1,2,3,...,15} 9 {6,8,10,...,20} 
a LN eA E I A (i) 
BVA = (6,8, 10/1214} snenie (ii) 
From (i) and (ii), ANB=BOA 


RATIO AND PROPORTION 


12. Mr. Khan, Mr. Furqan and Mr. Touseef are three partners. They Papa a profit of Rs, 
18,000. The profit can be shared in ratio; A :B = 2:5 and B:C = 10: 


Find share of each partner in profit. 
Solution 
Total Profit = Rs. 18000 


. A 
Ratio's — 


Bic 
2. 3 ; 
DNN (Divingding each 
20 : 50 :30 term by 10) 
2: 6 #3 
Sum of the terms of ratio =2 +5+ 3=10 


Mr. Khan’s share in profit = = 18000 = 3600 
Mr. Furqan’s share in profit - 2x 18000 = 9000 


Mr. Touseef’s share in profit = =x 18000 = 5400 


Verification : 3600+9000+5400 = 18000 


13. Divide Rs. 5425 among three brothers Asghar, Mohsin and Waseem such that Asghar : 
Mohsin = 4 ; 5 and Mohsin : Waseem = 9:16, 


Solution 


Total amount = Rs, 5425 
Asghar : Mohisn ratio = 4 : 5 
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Waseem : Mohsin : . | 
16 a N í Asghar | 

80 : 45 4 | 36 


sym of ration = 80+45+36 = 161 
80 
in profit =——x 5425 = Rs.2695. 
Waseem share 1n pro TA x 5.2695.65 


é 4 
Mohsin share in profit = By 5425 = Rs. 1516.3043 


Asghar share in profit = = 5425 = Rs. 1212.8199 
Verification: 2695.65+1516.3043+1212.8199 = 5425 


14. A person has a wife, 2 sons and 1 daughter. He owns Rs. 10 lakh. He gifts = share to his wife 


and remaining amount to his children. The share of every son is double than that of daughter. 
Find share of each. 


Solution 
Total amount of the Person = Rs. 10, 00, 000 
He gifts = share to his wife 


Gifted amount =Ž x 10,00,000 = Rs. 1,00, 000 


Amount of his wife = Rs. 1, 00, 000 
Remaining amount = 10, 00, 000 — 1, 00, 000 = Rs. 9,00,000 


Ratio between children 
First son Secondson Daughter 
2 - 2 s l 


Sum of the ratio = 2 +2 +1=5 


Share of 1* son = 2x9, 00,000 = Rs. 3,60,000 
Share of 2™ son = =x 900,000 = Rs. 3,60,000 


Share of daughter = =x9,00 000 = Rs. 1,80,000 


15. An army formation of 900 men has a food stock for 30 days. On the same day 150 army men 


leave the formation. Find for how many days will the same food be sufficient for remaining 
army men. 


Solution 


By placing the given quantities in the form of a table as given below. 


Men Days 
900 30 
900 — 150 = 750 x (say) | 
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i ion. 
It is a case of inverse proporti 


Hence: 750: 900=30 : x 
750 _ 30 
900 x 
x Bia x = 36 days 


750 achines. How many units can he 


es 600 units in 9 days with the help of 20 m 


a er the help of 18 machines? 


made in 12 days wit 
Solution ) 
Units : No. of days Machines 
600: 9 20 
x 12 j 18 
> 600x12x18 = xx9x20 
600x12x18 _ 
9x20 
720 its = x or x = 720 Units. 


PERCENTAGE 


17. What is 3% of 20? 
Solution: 

3% of 20 = 15% 
18. Express 3.2 as percentage. 
Solution: 


32= 22 = [#100 = 320% 
° 1.0 10 


1 
19. Convert a % into decimal fraction. 


Solution: 


sl% = 225 y = 225 l =56.25x—L = 0.5605 
4 4 4 100 100 


20. Express 66.67% as common fraction. 


Solution: 


66.67% = 66.671x—— = 9567, L 
100 100 “100 


6667 _ _, 67 
10000 100 


f 1 
21. Whatis By % of Rs. 400? 


Solution: 
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l 
e know: ab = 100c. Here: a= B7 = 13.25 


13.25 x Rs. 400 = 100c 
oe 13.25 Rs.400 


100 
c=Rs. 53 


W 
b= Rs. 400, c = ? 


2. 5 is what percent of 3? 
Solution: 


1 2 
3 is what percent of 3° 
Here, a= 7 


We know: ab = 100c 
a x2 100%" b = 2 
3 3 3 
1 
3 


a= im xi 
3 2 


a= 50 
a = 50% 


Hence, 
30% of itself becomes 390? 


23. What number increased by 
Solution: 

Let x is the required number. Hence 
x+30% of x = 390 
x+0.3x = 390 

x(1.3)= 390 
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EQUATIONS 
and by small pump it fills in 80 hours. How long it 


0 hours, 


24. A tank can be filled by pump in 2 
together? 


take to fill the tank by both pumps 


Solution 


Multiplying each term by 80. 
80x + 80 = sox! 
0 80 
4x +x= 80 
5x = 80 
x= 16 
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. i than other. Find th 
25, Ifthe sum of two numbers is 175 and one number is 25 more e number 
Solution 


Let the two required numbers are x and y and. 


Hence, 
XH Y=1TS — ssvesccccrssnnsscoonn (i) 

Y= EFIS sscsseesesscessserssees (i) 
tw t25)=175. apai) 

2x = 150 
x= 75 
Hence, second number y is: 
y = 75+25 = 100 

The two required numbers are 75 and 100. 


and 


YF eZ) 


26. Solve the equation ax’ +bx+c =0 by completing square method. 
Solution 


Step I: Take the constant term on other side of the equation. 


ax? +bx = -=c 
Step I: Divide each term by “a” to make co-efficient of x? as “1”, 


Step III: Adding on both sides (ix +) -i i 
2 a 2a 
2 
Heir Z} -=1(2) 
a 2a a \2a 


Step IV: Complete square on L.H.S. and simplify R.H.S, 


4a’? 
Step V: Taking square root on both sides and solve for x. 


| b\ fo? = 4ac 
x+ — = ——___, 
( 5) : 4a? 


rmo a0 dae 
2a 2a 
gees Vb? -4ac 
_ 
2a 


_— 
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-b+ Vb? -4ac a ANTEA 
x= —— and x= — 
2a 2a 
thus, the solution set of the given equation is . 
+ b* —4ac “belt aie 
2a 2a Ja 
SQUARE ROOT 


37. The area of a square field is 14400 sq. metres. Find the length of the side of the square. 


Solution 
Area of the sq. field = 14400 metres 


Length of the side = 14400 
= 120 metres 


28. The area of a square field is 422500 sq. metres. How much string is required for fixing along 
the sides as a fence? 


Solution 
Area of the sq. field = 422500 sq. metres 


Length of the side = {422500 metres 
= 650 meters 

Boundary of the field =4x 650 

= 2600 metres 


Length of the string = 2600 metres 






422500 
36 


= 650 
29. A gardener: wants to plant 122500 trees in his field in such a way that the number of trees in a 
row is equal to the number of rows. How many trees will he plant in each row? 


Solution 


Number of trees = 122500 
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122500. 
The find number of trees in each row, we take sq. root of 


Number of trees in each row = 





= 350 trees 


30. The area of a rectangular field is 10092 sq. metres. Its length is three times as long ag its 
width. Find its perimeter. 


Solution: 


Area of the rectangular field = 10092 sq metres. Since length of the field is three times its Width 
therefore, it can be divided into three squares equal in area. 


Length 


Area of each square field = = 3364 sq.m 


Side of the sq. field = 3364 sq.m =58m 
-. Width of the rectangular field = 58m 
And hence, length =3x58 =174m 


Perimeter of the rectangular field =2(58+174)= 2 x 232= 464m 





31. Find that least number which, when 


subtracted from 1099087, the answer is a complete 
square. 


Solution 


We find the square root of the given number. Remainder wil] be the required number. 
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97 shall be subtracted from 109087 and the remainder shall be a complete square. 
l 


BILITY 


nbiased coins are tossed. What is the probability of getting at most two heads? 


proBA 
3, Three Y 


golution: 
g = (HHH, HHT, HTH, THH, TTT, TTH, THT, HTT} => 8 
Let ‘A’ represents the events that at most 2 heads appears, when a coin is tossed three times. 
m(A) = {HHT, HTH, THH, Tinto, Blt. These 


ee 
pA) = 3 


Ina single throw of a dice, what is the probability of getting a number greater than 4? 
33. 


Solution: 
s={1,2,3,4,5,6} > 6 
Let ‘A’ represents the events that a number greater than 4 appears. 


m(A) = {5, 6} > 2 
= MA) 22. gl 
P(A) S 6 3 
34, Ina simultaneous throw of two dice, what is the probability of getting a total of 7? 


Solution: 






6,2 


Let ‘A’ represents the event that sum of 7 appears when a die is rolled twice. 
m(A) = {(1, 6) (2, 5) (3, 4) (4, 3) (5, 2) (6, D} 
P(A) = mA 


5s 
C 


i i t is the 
35. Tickets numbered 1 to 20 are mixed up and then a ticket is eared What 1 
probability that the ticket drawn bears a number which is a multiple ? 


Solution: 


S = 20c] > 20 


Let ‘A’ represents the event that a ticket drawn is a multiply of 3 appear. 


ae 


ae 
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6 
m(A) = {3, 6, 9, 12, 15, 18} => 
m(A) 


P(A) 7 7s 

= 

20 

2 

10 na ticket is drawn at random. What jg the 


‘xed up and the i 
Aeae 4 number which Is a multiple of 3 or 5? 


— 
— 


36. Tickets numbered 1 t 


probability that the tic 
Solution: 
S = 20c] = 20 

Let A’ ssssessseerereveeeseseeses multiply of 3 

Let B? eesesessseoeseeosreoseesreesenese multiply of 5 
m(A) = {3, 6, 9, 12, 15,18} > 6 

m(B) = {5, 10, 15, 20} = 4 

> l 


m(AMB) = {15} 
Events are not mutually exclusive 


PAUB) = P(A) + P(A) - P(AMB) 
6 4 1 
= ——+——- — 
20 20 20 
= al 
20 


37. In a lottery, there are 10 prizes and 25 blanks. A lottery is drawn at random. What is the 
probability of getting a prize? 


Solution: 
Prizes = 10 
Blanks = 25 
Total = 35 
S = 35 c,= 35 


Let ‘A’ represents the event that a prize appears: 
m(A)=10C; => 10 


P(A = m(A) 
(A) > 
= l0 _ 2 
35 7 


38. One card is drawn at rand 
dee ie iad random from a pack of 52 cards. What is the probability that the card 


Solution: 
S = 52c 1 5 52 
Let D annin face card 


www.urdukutabkhanapk.blogspot.com 


— www.urdukutabkhanapk.blogspot.com 





93 
(king 4 + Queen 4 + Jacks 4) 
nae) = 2a > 
_ m8) i 
Era 
22 
52 
= 2% 
13 


LINE GRAPH, PIE CHART AND TABLE 


For which of the following pairs of years the total exports from the three Companies together 


"are equal? 
Exports from Three Companies Over the years (in Rs. Crores) 


Amount in Rs. Crores 





0 
1993 1994 1995 1996 1997 1998 1999 
Years 


© 
exQ=a Company X —g— Company Z —— Company Y 


Solution 
Total exports of the three Companies 
In 1993 = Rs. (30 +80 + 60) crores = Rs. 170 crores. 
In 1994 = Rs. (60 +40 + 90) crores = Rs. 190 crores. 
In 1995 = Rs. (40 +60 + 120) crores = Rs. 220 crores. 
In 1996 = Rs. (70 +60 + 90) crores = Rs. 220 crores. 
In 1997 = Rs. (100 +80 + 60) crores = Rs. 240 crores. 
In 1998 = Rs. (50 +100 + 80) crores = Rs. 230 crores. 


In 1999 = Rs. (120 +140 + 100) crores = Rs. 360 crores. 
Clearly, the total exports of the three Companies X, Y and Z together are same during the years 


1995 and 1996. 


x. Y and Z together, during various years are: 
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Table 
Study the foll 
Expenditures of a Company 


40. What is the average amoun 


‘ons based on it. 
-ø table and answer the questions | 
eea (in Lakh Rupees) per Annum Over the given Years. 


t of interest per year which the company had to pay during i 
Ig 





Item of Expenditure 


Interest on Loans 


Solution 
Average amount of interest paid by the Company during the given period 


= Rs | BAt825+ 41699644 4) a, 
= rs] lakhs 
= Rs.36.66 lakhs 


41. What is the ratio of the total sales of branch B2 for both years to the total sales of branch B4 
for both years? 
Solution 
. The bar graph given below shows the sales of books (in thousand numbers) from six branches of a 
publishing company during two consecutive years 2000 and 2001. 


. Sales of Books (in thousand numbers) from Six Branches — B1, B2, B3, B4, BS and B6 of a 
publishing Company in 2000 and 2001. i 


120 
110 
100 


1 
co 
un 


N 
uw 


© 
a) 





Sales (in thousands numbers) 
o d 
en AG 





lee] 
rua 





B4 


gI 
wn 


B6 
Branches O 2000 W 2001 
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75+65 
required ratio = (75+ 65) = 140 _7 


what is the central angle of the sector corresponding to the expenditure incurred on Royalty? 
4). 


jon ‘ 
acai following pie chart shows the percentage distribution of the expenditure incurred in publishing 
ç, study the pie chart and the answer the questions based on it. 





00 
ab Various Expenditures (in percentage) Incurred in Publishing a Book 
Promotion Cost 
yis A Transportation 
j Royaky i 
AENEA 
Binding -$ 
20% 
Solution 
Central angle corresponding to Royalty = (15% of 360)" 
= (= x 360) 
100 
= 54° 
PRESENTATION OF DATA 


j i distribution 
_ Present the following data into frequency 
: 62, 67, 64, 65, 70, 70, 66, 64, 63, 65, 66, 68, 71, 60, 64, 63, 62, 64, 63, 65, 66, 70, 71, 70, 72, 69, 68, 
? 9 
62, 58, 70, 67, 52, 69, 65, 64, 62, 68, 67, 65, 69, 69, 64, 66, 63 and 65 
Solution | 
Make a frequency distribution by taking class intervals as 3. 


69, 68, 
62, 67, 64, 65, 70, 70, 66, 64, 63, 65, 66, 68, 71, 60, 64, 63, 62, 64, 63, 65, 66, 70, 71, 70, 72, 


62, 58, 70, 67, 52, 69, 65, 64, 62, 68, 67, 65, 69, 69, 64, 66, 63 and 65 
Range =Xm-Xo OR L- S 


Range = 72-52 = 20 


As range is more than 15, so we shall make group data with classes. 


No. of classes = 1+3.222 log (n) 


1+3.222 log (45) 

1+3.222(1.653) 

1+5.3259 l 
6.3259 = 7 (rounded to nextfigure) 
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Range 


Class Interval = 408° _ 
No.of Classes 


20 


= 2.85 = 3(rounded next figure) 


Frequency Distribution 








ARITHMETIC MEAN 


44. Rs. 15, Rs. 5, Rs. 10, Rs. 7 and Rs. 13. Calculate arithmetic mean. 
Solution: 


Let bus fare is indicated by X, then: 





Arithmetic Mean of X = X = 2x 
n 


From the given data, we have: X=50 and n=5 Placing these two quantities in above formula, we 
5 
get the arithmetic mean for given data, X = “= = Rs.10/- 


45. The following data shows presen 


ts of 100 persons to perform t 
Presents (Per Month) l 


heir routine jobs, 


No. of Persons 20 EARRA 
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ulate arithmetic mean of distance covered. 


Distance Covered | No. of persons Mid Points 
in Km f x 
20 
10 


calc 


çolution: 






5-10 


X= SF 100 100 LRM 
REMAINDER 
46, Find remainder if f(x ) = p(x ) = 2x’ -3x+5 is divided by x= 4. 
Solution: 
f(x)= p(x ) = 2x* -3x+5 
Put x =4 


p(4) = 2(4)° -3(4)+5 
= 2(16) — 3(4) +5 


= 32-12+5 
= 32-12+5 
= 25 
47. F(x)=p (x)= 2x?-3x+5 is divided by x + 4. Finding the value of x. 
Solution: 
Put x +4=0 
x =-4 
Put x =-4 


f(x) =p(x)=2(x7)-3(x)+5 
p(-4)=2 (4-3 (-4) +5 
R=2(16) + 12+ 5 
R= 32+17 
R=49 
Hence, remainder is 49. 
48. If f(x) = 3x° — 27+ 5x-30 is divided by x + 1, find reminder. 


Solution: . 


First put x+1 = 0 

=-] 
Using Remainder Theorem 
Put the value of x 
f(x) = p(x) = 3x? — 2x7 + 5x-30 
K-1)=3¢-1y - 2(-1} + 5 (-1) -30 
R=-3-2-5—30 


a ee 
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R =-40 
Hence, the remainder is -40 


LINES, ANGLES AND TRIANGLE 


49. Inthe figure below, what is the value of b? 


Solution . 
36 Since vertical angles are equal, the two unmarked angles are 2b and 4a. Since the sum of al 
angles is 360°, 
360 = 4a +2b +2a + 4a + 2b + b = 10a +5b. 
However, since vertical angles are equal, b = 2a > 5b = 10a. Hence, 
360 = 10a+ 5b = 10a + 10a = 20a, so a= 18 and b = 36. 
50. In the figure below, what is the value of x if y:x = 3:2? 


l six 





Solution 


Since x +y + 90 = 180, x + y = 90. Also, since y:x = 3:2, y = 3t and x = 2t. Therefore, 3t + 2t = 90 > 5t= 
90. So t = 18, and x = 2 (18) = 36. 


51. In the figure below, a:b = 3:5 and c:b = 2:1. What is the measure of the largest angle? 





Solution 
Since a:b = 3:5, then a = 3x and b= 5x, c:b = ¢:5x =2:] > c= 10x. Th + 
, J ve ‘ ‘ a . + = 
= 180. So x = 10and c= 10x = 100. ae 
52. In the figure below, lines k and f are parallel, 
What is the value of y — x? 





Solution 


Since the lines are parallel, the an 


le marked 5 are 
equal: y =x +45 > y—x=45, 5 ed y and the sum of the angles marked x and 4 
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1.Q. (INTELLIGENCE QUOTIENT) 


{2 years are added to 2/3 age of Mari i 
. ober (eset ae? la, She will be three years older than today, 


What is 


liked 3 km towards North 
3, A man wa orth, turned West and walked 2 
and walked 1 km and p turned East and walked 5 km. How p North again 
(a) 4km (b) 7 km (© 5km (d) 9km Ss starting point? 
4, Aman faces North and covers 7 km, turns West and cover 2 
km and turns West again and covers 2km. how far is he from cao iii 
(a) 6km (b) 7 km ,; (c) 5km on 
5, Aand B start from a point X. A goes North and covers 3 i 
B goes West and covers 5 km, then turns right an s 3 km then turns right and covers 4 km. 


d covers 3 km. How far is B f ? 
(ay 8k (b) 11 km (© Skm oie 
6, Point X is in North of point Y and point Y is in East of oint Z. T ich direction is poi 
with respect to Z? w p o which direction is point X 
(a) North East (b) North (c) East . 


(d) None of the above 


7. Point A is located 8 km South of B and C is located 6 km West of A. What is the distance 
between C and B? 


(a) 8km (b) 12 km (c) 10km (d) 9km 


8, You are standing with your face towards East. Then you turn right then again right and then 
left. Which direction are you facing at the end? 


(a) West (b) South (c) North (d) East 
9. Iam sixth in a queue numbering from either end. How many are there in the queue? 
(a) 11 (b) 9 (c) 7 (d) 13 


10. In a cage there are rabbits and pigeons. They have 20 heads and 48 feet. How many rabbits are 
there? 


(a) 6 Rabbits (b) 4 Rabbits (c) 8 Rabbits (d) 10 Rabbits 
11. A clock seen through a mirror reads quarter past three. What is the correct time? 
(a) Quarter to nine (b) 15 past 9 
(©) 15 to 3 (d) None of the above 
12. Ifa man stands upside down with his face towards South, where will be his left hand point? 
(a) East (b) West (c) North (d) South 
13. A is the fathe i is B to A? 
r of B but B is not the son of A. What Is 
(a) Daughter (b) Father (c) Mother (d) None of these 


ir wi i of 
SA Party consisted of a man and his wife, their two sons and their wives and four children 


each son, How m there in all the party? 
(a) 24 any a ae (e) 34 (d) 16 
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ON 


15. A boy had twice as many sums wrong as right. If he had 24 sums in all how many of them 


wrong? 
(a) 18 (b) 20 (c) 16 (d) 15 
16. The old man’s son is my son’s uncle. What is the old man to me? 
(a) Brother (b) Father (c) Uncle (d) None of above 
17. A is the cousin of the father of B. What is the relationship between B and the son of 49 
(a) Nephew (b) Cousin (c) Niece (d) None of above — 
18. If Sunday dawned three days before yesterday what day will dawn two days after tomorr 
(a) Sunday (b) Monday (c) Tuesday (d) Wednesday oy? 


19. Reaching a party day before yesterday I found myself two days late. If day after tomor 
Friday, what day was the party scheduled to be held? aw 


(a) Sunday (b) Monday (c) Saturday (d) Thursday 
20. If X and Y are parents of Z. But Z is not the son of X. What is Z to X? 
(a) Nephew (b) Daughter (c) Father (d) Aunt 


is 
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ANALYTICAL REASONING 


ve ships --- J, K, L, M and N --- are to be unloaded on 5 consecutive days beginning on 


5 1-6: Fi l 
g on Friday according to the following conditions: 


d endin 
Fach ship takes exactly one day to unload. 

e Kmust-be unloaded on a day preceding the days M and N are unloaded. 

L cannot be unloaded on Tuesday. 

M Must be the second ship unloaded after J is unloaded. 


M is unloaded on Friday, which of the following must be true? 


yestion 
Monda an 


jy. ‘if 
(a) J is unloaded on Wednesda (b) K is unloaded on Tuesday 
Monday (d) L is unloaded on Thursday 


(c) Lis unloaded on 
(e) Nis unloaded on Thursday 
If K, M, and N are to be unloaded one immediately after the other in that order, the two days 


2. 

on which J can be unloaded are: 

(a) Monda and Tuesda | (b) Monday and Friday 

(c) Tuesday and Wednessay (d) Wednesday and Friday 

(e) Thursday and Friday i | 
3, IfLin unloaded on the day immediately after the day J is untoaded, which of the following | 

must be true? 

(a) J is unloaded on Wednesday (b) K is unloaded on Monday 

(c) L is unloaded on Thursday (d) M is unloaded on Friday 


(e) N is unloaded on Tuesday 
4, IfJis unloaded on Monday, which of the following must be true? 
(a) Lis unloaded on Tuesaay (b) L is unloaded before M 
(c) Kis unloaded on Tuesday (d) L is unloaded on Thursday 
(e) N is unloaded on Thursday 
5, N can be unloaded any day of the week EXCEPT: 


(a) Monday (b) Tuesday (c) Wednesday (d) Thursday 
(e) Friday 

6. Onwhich of the following days can any one of the five ships be unloaded? 
(a) Monday (b) Tuesday (c) Wednesday (d) Thursday 
(e) Friday 


houses in certain town on a street that currently has no hcuse 
different models of house ---- T, U, V, W, X, Y, and Z the 
ng restrictions on the contractor. 


Questions 7-10: A contractor will build five 
on it. The contractor will select from seven 
town’s planning board has placed the followi 
o No model can be selected for more than one house. 
e - Either model W must be selected or model Z must 
o  Ifmodel Y is selected, then model V must also be selected 
o Ifmodel U is selected, then model W cannot be selected. 
7. If model U is one of the models selected for the street, then wh 
also be selected? 
(a) T (b) W ®©X oes 
(e) Z 


be selected, but both cannot be selected. 


ich of the following models must 


O o 
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which of the f i 
lected for the street, then llowing i‘ 
of the models selec Ust 
ra (d) W and Y 


8. IfT,U, and X are thr a? 
be the other two j apr y (c) Vand Z 


(a) V and W 
. t can be selected fo 

gion ing is an acceptable combination of eae @ UVW X 4 the Streets 
Wale of he ME DRS YE x Oe VW, X, 

(a) T, U, 9 thy Di 

l del NOT sel 

SS atl del not selected for the street, then the other mo selected mug he 
10. If model Z is one mo 

which of the following? T (c) V (da) W (e) x 

T (b) £ are 

> ects must be selected form SIX objects --- K, O, S, T, V ang W... 


Questions 11-14: A group of three obj 
according to the following. 

e KorSor both must be selected 

e VorOmust be selected 

e Neither V nor S will selected with O 


11. Which of the following is an acceptable selection of aa (a) 0, SandV 
(a) K, O, and S (b) K, S and T (c) K,S,and V 
e) O, T, and V 
12. ae of the following pairs of objects CANNOT both the among the objects selected? 
(a) KandO (b) K and T (c) Oand W (d) Tand W 
(e) V and W 
13. If S is selected, which of the following must also be among the objects selected? 
(a) K (b) O (€) T (a) V 
(e) W 
14. If V is not selected, which pair of objects must be among those selected? 
(a) Kand O (b) K and T (c) Kand W (d) O and T 
(e) O and W 


Question 15-18: Six products — U, V, W, X, Y and Z — are to be placed in the display window of a 
vending machine with six compartments. Numbered 1 through 6 form left to right. The products must be 
placed in the window, one product in each compartment, according to the following conditions. 


e U cannot be immediately to the left or immediately to the right of V. 
e W must be immediately to the left of X. 


e Z cannot be in compartment 6. 
15. Which of the following products CANNOT be placed in compartment 1? 


(a) U (b) V- (c) W (d) X 
(e) Z 

16. IfX is placed in compartment 3, W must be placed in compartment. 
(a) 1 (b) 2 (c) 4 (d) 5 
(e) 6 


17. If U is placed in compartment 5, which of the following products must be placed in 
compartment 6? 
(a) V (b) W (c) X 
Z (d) Y 

18. IfZ is placed in compartment 3, immediately to the right of X, which of the following products 


must be placed in compartment 5? 
(a) U (b) V (c) W (d) X @ X 
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IMPORTANT DEFINITIONS 


population 

Aggregate of objects or totalling of observations under study is known as population 
A population is said to be finite if it consists of countable or limi 
ea tiying in Punjab College Lahore imited elements, e.g. number of 


Infinite Population 


A population is said to be discrete if it consists of uncountable or unlimited elements e.g. number of 
stars on the sky, points between 0 and 1. í 


Discrete Population 


A population is said to be discrete if sampling units are of discrete in nature, i.e. countable, e.g. 
number of trees 1n Pakistan, number of cars passing on a road, etc. 


Continuous Population 


A population is said to be continuous if sampling units are of continuous nature, i.e. measurable not 
countable, e.g. height, weight, temperature, etc. 


Sample 
A representative part of the population is known as sample. OR 


A part of the population selected on the basis that it would represent all the concerning 
characteristics of the population is known as sample. 


Sampling 
The process of drawing samples from the population is known as sampling. 
Sampling Frame 


A complete list of all the sampling units is known as sampling frame. It should be up to date and 
free from duplications. 


Statistic and Parameters 


The results obtained from the sampling are known as statistics, e.g. sample mean (X), sample 
standard deviation (S), etc. whereas results obtain from the population study are known as parameters, 
e.g. population mean (x), population standard deviation (ø), etc. 


Probability (Random) Sampling 


The procedures, in which sampling units are selected with a given probability, are known as 
Probability or random sampling. 


Non Probability (Non Random) Sampling 


, The procedures, in which sampling units are select : 
given probability, are known as non probability or non random sampling: 


ed based on your personal expertise without a 
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Probability of an Event as the probability of tha even 


is known 
vent A 1S k 
To measure the chances of existence of an e 


iste 


ee Favourablenumberofoutcomes = nS 
P(a) = Total Possible outcomes 


Frobability Distribution dom variable along with its corresponding 


An arrangement of t 

probabilities is known as pro 
(i) Discrete Probability Distribution 

(ii) Continuous Probability Distribution 


he possible values of a ran 
hability distribution. It is of two types. 


Sampling with Replacement iah 
If the selected sampling unit is returned back to the population before next selection then it is known 


as sampling with replacement. 


Sampling without Replacement E 
If the selected unit is not returned back to the population before next selection then it is known ag 


sampling without replacement. 


Simple Random Sampling 
A method of selecting a sample in such a way that the each sampling unit has the same independent 


chance of being included in the sample and every sample has an equal probability is known as simple 
random sampling. 
Sampling Distribution 
The probability distribution of the sample statistics is known as sampling distribution of that 
statistics. 
Random Experiment 
An experiment whose outputs follow the following characteristics: 
(i) More than one outcomes 
(ii) Predefined outputs 


(iii) Unpredictable outputs 
Even though experiment is performed a large number of times under essentially similar conditions 


is known as random experiment. 


Sample Space 
r All possible outcomes of the random experiment is known as sample space. It is represented by ‘S’. 
g. 
In rolling a die the sample space is S = {1, 2, 3, 4, 5, 6}, n(S) = 6 
Sample Points 


The elements of sample space are known as sam le point . i 
sample points. pie points. E.g. In rolling a die 1, 2, 3, 4, 5 and 6 are 


Event 


Any subset of the sample space is known as event. Thes 
i l : © are represented by capital letters as A, B, 
C etc. E.g. In rolling a die the events may be number 6 appears, an even number kie etc 
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ane Event 


An event which contains only one sample point of the sam 


die the event number 6 appears, i.e. A = {6} and n (a) ple space is know 


n as simple event. Eg. 


in rolling 4 = I, this event is a simple event 
compound Evon 
ich contains two or more sample poi 
n event whic . sample point of the sa ; 
ant. In rolling a die the event a number greater than 6 appears mple space is known as impossible 
ev ie A= {2,4,6} and n(a) = 3, this event is a compound event 
jmpossible Even’ 
ich contains no sample point of th : 
An event whic ple point of the sample space is known as i 
rolling 4 die the event a number greater than 6 appears i.e, A = f 3 at nai event. E.g. In 
impossible event. a) = 0, this event is an 
Sure Event 


An event which contains all the sample points of the sam 


l . 
rolling â die the event a number less than 7 appears, i.e. A = ne e space is known as sure event. E.g. In 


2, 3,4; 5, 6 and = i i 
r event } and n(S) = 6, this event is a 


Mutually Exclusive Event 
Non-overlapping events are known as mutually exclusive events. OR 
Two events A and B are said to be mutually exclusive events if A^nB =Ø OR 


Two or more events A and B are said to be mutually exclusive if these cannot occur at the same 
time, e.g. In rolling a die let the two events are: 


Ao The number appear is less than 4 A= {1,2,3} 

B> The number appear is greater than 5 B= {6} 

C> An event number appears C= {2, 4, 6} 

Since ANB = © so A and B are mutually exclusive events. 

Since ANB = {2} #9, so A and C are not mutually exclusive events. 
Equally Likely Events 

If two or more events have same chance to occur, these are known as equally likely events. E.g. In 
rolling a die let the two events are 

A — The number appear is less than 4 A = {1, 2, 3}, n(a) = 3 

B >  Thenumber appear is greater than 5 B = {6}, n(b) = 1 

C > Anevent number appearsC = {2, 4, 6}, n(c) = 3 

Since ANB = n(c) so A and B are equally likely events. 

Since ANB #n(b), so A and C are not mutually exclusive events. 
Dependence Events 

__ If the probability of existence/non-existence of an event affect 

existence of other than these events are dependent events. 
Independents Events 


__ Tf the probability of existence/non-existence of an event does not affect 
existence/non-existence of other event than these are said to be independence events. 


Simple Interest 


s the probability of existence/non- 


the probability of 


ally investing some money (the principal). A 


Simple i i initi 
nter initi ar gs 
est is money you can earn by aking your initial investment grow: 


Percentage (the interest) of the principal is added to the principal, m 
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n type of rate i 
Rate f another quantity. A common typ ate is g Want 


ey ê S fe) 

A value describing one quantity 1n re 7 ner year 
expressed in terms of time, such as percentag 

Ratio 


One value divided by anoth 
the other. A:B or A/B. 


The result is representative of the value of one quantity in terms F 
er, 


Proportion . ion is : 
A rtion is two ratios that have been set equal to each other; a T a an rae that can 
be solved, When I o that a proportion is two ratios that are equal to € > nth 


© senge 
* 1/2. 
of two fractions being equal to each other. For instance, 5/10 equal to 


Direct Proportion 


i increases at the same ra 
Directly proportional: As one amount increases, another amount incr te. 


Inverse Proportion 


Inversely Proportional: When one value decreases at the same rate that the other increases, 


Continued Proportions 
A proportion in which the consequent of each ratio is the antecedent of the next (as 4 : 8 = 8 : 16= 


16 : 32) 


Compound Proportions 
The proportion involving two or more quantities is called Compound Proportion". 


Central Tendency 


A central tendency (or, more commonly, a measure of central tendency) is a central or typical value 
for a probability distribution. It may also be called a centre or location of the distribution. 


Average 


An average is the sum of a list of numbers divided by the number of numbers in the list. In 
mathematics and statistics, this would be called the arithmetic mean. In statistics, mean, median, and 
mode are all known as measures of central tendency. 


Arithmetic Mean 


In mathematics and statistics, the arithmetic mean, or simply the mean or average is the sum of a 
collection of numbers divided by the number of numbers in the collection. The collection is often a set of 
results of an experiment, or a set of results from a survey. The term "arithmetic mean" is preferred in 


some contexts in mathematics and statistics because it helps distinguish it from other means, such as the 
geometric mean and the harmonic mean. 


Median 


Denoting or relating to a value or quantity lying at the midpoint of a frequency distribution of 
observed values or quantities, such that there is an equal probability of falling above or below it. 


Mode 


r as A is be value pe appears most often in a set of data. The mode of a discrete probability 
istribution Is the value x at which its probability mass function takes its i ther words, 
it is the value that is most likely to be sampled. ASAE VAGE O 
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opic Mean 
mathematics, me harmonic mean (sometimes called the 
f averages and in particular one of the Pythagorean m 
pi 08 when the average of rates is desired, 
itua 
gift metric Mean . 
G mathematics, the geometric mean is a 
pical value of a set of numbers b 
‘¢ mean which uses their sum). Th 
rs, i.e. for a set of numbers x1, x2. 


sub contrary mean) is one of several 
eans. Typically, it is appropriate for 


Set f i ; 
In mathematics, a set is a collection of distinct objects, considered as an object in its own right. For 


4, and 6 are distinct obj i 
le, the numbers 2, 4, À objects when considered separatel but 
oidered collectively they form a single set of size three, written {2,4,6}. i la 


gmpty Set or Null Set 


A set which does not contain any element is called an empty set, or the null set or the void set and it 


is denoted by © and is read as phi. In r oster form, 0 is denoted by. {}. An empty set is a finite set, since 
the number of elements in an empty set is finite, i.e., 0. 


Note: 
ø ={0}-. has no element. 
{0} is a set which has one element 0. 
The cardinal number of an empty set, i.e. n(@)=0 


Singleton Set 
A set which contains only one element is called a singleton set. 


Finite Set 

A set which contains a definite number of elements is called a finite set. Empty set is also called a 
finite set. 
Infinite Set 


The set whose elements cannot be listed, i.e. set containing never-ending elements is called an 
infinite set. 


Cardinal Number of a Set | | 
The number of distinct elements in a given set A is called the cardinal number of A. It is denoted by 


n (a). 
Equivalent Sets 


Two sets A and B are said to be equivalent if their cardinal n 
symbol for denoting an equivalent setis'<> '. 


Equal sets 


umber is same, i.e. n (a) = n (b). The 


: lement of A is an 
Two sets A and B are said to be equal if they contain the same elements. Every ele 


element of B and every element of B is an element of A. 
Algebra 


ed to represent numbers 
The part of mathematics in which letters and other general symbols are us 


an ities | 
quantities in formulae and equations. 
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multiplication and division, althoy 


#48 tion, ' 
are addition, subtrac ‘nulations of percentages, s this 
p , quare Oot 


Basic Arithmetic 


The basic arithmetic ae milon, 
subject also includes more advanced Op 


ithmi ions. 
exponentiation, and logarithmic function 


surfaces, and solids. 


Basic Geometry a cil 
Basic geometry is the study of points, lines, angles, 


Equation taining one or more variab] 
nation’ ent of an equality containing es. Solvi 
In mathematios, an equation is a actar nes of the variables make the equality true. Variables i 


i ists of determining which val i olutions. 
ee ene and the values which satisfy the equality are called s 


Linear Equation ite aiei 

A linear equation is an algebraic equation in which each term 1s es er a oas 2 ka the product ofa 
constant and (the first power of) a single variable. The constants ey e 1 a ameters, or even 
non-linear functions of parameters, and the distinction between vartables and par ers may depend is 
the problem. 


Quadratic Equation 
A quadratic equation is a'second-order polynomial equation in a single variable. With because it js a 


second-order polynomial equation, the fundamental theorem of algebra guarantees that it has twọ 
solutions. These solutions may be either real, or complex or both. 
Quadratic Equation 


A quadratic equation in which the term containing x without an exponent is not present is called a 
pure quadratic equation. In other words, a quadratic equation in which the term containing x raised to the 


power of 1 is not present is called a pure quadratic equation. 
A pure quadratic equation can also be described as a quadratic equation in which there are only two 


terms, one is the term containing x-squared, and one is the constant number. 


Equation of a Straight Line 
The equation of a straight line is usually written this way: 
y=mx+b 
Slope Intercept Form 


The slope intercept form is probably the most frequently used way to express equation of a line. To 
be able to use slope intercept form, all that you need to be able to do is 


1. Find the slope of a line, and 
2. Find the y-intercept of a line. 


y=mr¢tb 
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val Quadratic Equation 
pe 
he function f(x) = ax +bxte is the 


eneral shape, which is called a 
he sa epend on the values of a, b, and c. 
ens; 


p Diagram 


yen f 
; representing mathematical or loo; PON. 
A diagram : Ogical sets pictorial] as ci 
closing rectangle (the universal set), common elements of the a fie oo curves within an 
e 


the circles. d by intersections of 


pistance between two points 


A point is a simple geometric object having location as 
‘nt is an ordered pair of numbers written as (x, y). Definit 
» gth between two points. 


Its ony (2) Property. Definition (1) Point, A 

10n2: Distance. Distance is a measure of the 
Line 

Slope of à 


Qne of the most important properties of a straight fine is in how it an 
This concept is reflected in something called the "slope" of the line. 


Slope of two points 


The slope of a line in the plane containing the x and 
and is defined as the change in the y coordinate divided b 
between two distinct points on the line. 


gles away from the horizontal. 


y axes is generally represented by the letter m, 
y the corresponding change in the x coordinate, 


Quadrilateral 

A quadrilateral is a geometric figure having four sides and four angles which always total 360°. This 
type of quadrilateral has one angle greater than 180°. (Angles greater than 180° are called concave 
angles.) 


Solid Geometry 


In mathematics, solid geometry is the traditional name for the geometry of three-dimensional 
Euclidean space. Stereometry deals with the measurements of volumes of various solid figures or 
Polyhedrons (three-dimensional figures) including pyramids, cylinders, cones, truncated cones, spheres, 


and prism. 
Coordinate Geometry 
Coordinate geometry is one of the most important and exciting ideas of mathematics. In particular it 


is central to the mathematics students meet at school. It provides a connection between algebra and 
geometry through graphs of lines and curves. 


Collectively Exhaustive Events 

ly or collectively exhaustive if at least one of 
ed die, the outcomes 1, 2, 3, 4, 5, and 6 are 
f possible outcomes. 


In probability theory and logic, a set of events is joint 
the events must occur. For example, when rolling a six-sid 
collectively exhaustive, because they encompass the entire range © 


General Mental Ability 


General mental ability (GMA) is a term used to describe the leve 


understands instructions, and solves problems. Tests of general mental ab 


. . e tial ability. 
Specific constructs such as verbal, mechanical, numerical, social, and spa 


| at which an individual learns, 
ility include scales that measure 
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Primary Mental Ability | 

Primary mental abilities refer to seven factors identified by Louis Leon Thurston, These 
factors, or primary mental abilities, are word fluency, verbal comprehension, spatial visualization, a Eve 
facility, associative memory, reasoning, and perceptual speed. Mber 


Secondary Mental Ability 
Secondary mental abilities are organized clusters of primary mental abilities. Sorry about 7 
Sin 


ary mental abilities' in the definition of secondary, but it was the best way to explain it. Basic ll 
i a 


ry mental abilities are like pieces of an erector set or Legos. On their own, they are unique ar, 
and 


‘prim 
but you can't really do much with a single Lego or a piece i 
an 


prima 
exclusive ways to measure intelligence, 


erector set. 
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+b)” 24. p?— 2ab 
p-b), 934 bit 3ab (a+b) 
+b) ~"3_ p- 3ab (a — b) 


a 
he 
Or hal OD a+ be ab) 


RS Swe — 


at -bY =4ab . 

art) y a b? +c? + 2(ab + be + ca) 

° ithmetic mean = sum/n 

he middle most value of the arranged data 
ated value of the data 


+ 
erage Ai 
jan IS 
m the most repe 


y= yh yh yd 
DBAS SSDS 


x 
t= cost x rate of discount 


18. D Theorem: H? = B+ P’ 


6 pythagorean 
17. q=2r ee 
Area of circle = 7 T E 
9, Circumference of circle = 27 r f 
' gum of interior angles of any polygon =(n — 2) x 180° 
Sum of exterior angles of any polygon = 360° 
1), A circle contains 360 


93, Area of a triangle = ab i h 
14, Isosceles triangle (two sides egual, two angles equal) 
35, Right angle triangle (one angle 90°) 
36, Equilateral triangle (all sides equal, all angles equal) 
37, Area of square = S . 
33, Perimeter of any polygon = sum of all sides 
99, Perimeter of square = 4s 
30, Perimeter of rectangular = 2(L+W) 
31, Volume of box = L x W x H 
32. Volume of cube = e 
33. Volume of cylinder = mr h 
34. Area of cube = 6 e° 
35, Area of box = 2 (LW+LH+WH) 
36. A three-sided diagram (Triangle) 
37. A four-sided diagram (Quadrilateral) 
38. A five-sided diagram (Pentagon) 
33. A six-sided diagram (Hexagon) 
40. A seven-sided diagram (Heptagon) 
: An cight-sided diagram (Octagon) 
a a nine-sided diagram (Nonagon) 
Wh ten-sided diagram (Decagon) 
' ʻi many-sided diagram (Polygon) 


h2 
5. Quadratic Formula is x= —2* Vb’ —4ac 


2a 
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h 3, 5,... difference = 2 
2, 4, Opee difference = 2 





Consecutive odd integers 
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6. | Isosceles triangle Two sides same (Two angles same) 


27. | Perimeter of triangle Sum ofall sides 
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